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55- 
PROCEEDINGS -p^s' 



ATTHB 

ANNUAL GENERAL MEETING, 
19tk FEBRUARY, Wii. 



Award of the Wollabton Medal and Donation Fund. 



The preceding Reports having been read, the President, Major- 
Genbral Portlock, addressed the Meeting na follows : — 

The Report of the Coundl has pointed out that its Members have 
on this occasion awarded two medals, thinking it desirable to mark, 
without delay, their high appreciation of the great merits of two most 
distinguished men, who, labouring in countries very distant from each 
other, have contributed largely to our knowledge of the ancient Na- 
tural History of the earth. 

The first Medal has been assigned to a veteran Palteontologist, 
Hermann von Meyer, who commenced his labours twenW-three years 
ago by investigating the principle of determining the order and daasi- 
fication of mineral deposits by their natural-history relations. From 
that time he has been engaged in an uninterrupted course of Falseon- 
tological inquiries of the most varied nature, and he has became one 
of the leading authorities upon the subject in Germany, Sixteen years 
ago he was associated with Germar, Count Munster, and Professor 
Unger in that important work ' Beitrage zur Petrefaktenkunde,' or 
Contributions to the Knowledge of Fossils, which was rich in every 
branch of oi^anic remains, whether animal or vegetable ; and I find 
in the fifth part the description of a species of Pterodactyle, Ptero- 
dactylus Meyeri, discovered by Von Meyer himself, and named by 
Miinster after his able coadjutor. Fossil Fishes and Fossil Plants 
were equally the subject of discussion in this able work, which ex- 
tended to seven parts. He was associated with Plieninger in de- 
scribing the paleontology of Wiirtemberg, and he is now engaged 
with Dunker in publishing a general ' PaliEontographics,' which has 
already recorded many interesting discoveries in this most ricii and 
fascinating science. It will, I am sure, therefore, he felt that we are 
only doing justice to the claims of a man who lias produced no less 
than 57 treatises upon Paleeon tological subjects, not one of which 
can be considered undeserving of respect and attention. 

Sir C. Lyell, — It is with great pleasure that I place the Medal 



2 FKOCEKDINOS OF TSK OBOI.OOICAL SOCIKTY. 

in your hands, reqnesdiu; that you will convey to M. Hermann Ton 
Meyer our high apprecialiDn of the value of hie lahonrs, and our 
gratification at conTeying it to him through one so fully able to value 
the aerrices of a great Paheontologiat. 

Sib C. Lyell thus replied : — 

Mr. President, — It will give me great pleasure to take cha^ 
of the Medal which has been awarded by the Geological Sociely of 
Loudon to my friend M. Hermann vou M^er. 

The importance of his Paleontological laboura is now, as you have 
truly stated, univeraally acknowledged ; but for my own part, I con- 
fess that I should scarcelv have been aware of their vast ext«ut had 
I not enjoyed opportunities of visiting Frankfort from year to ^w, 
and seeing the author engaged in his preparations for those mono- 
graphs on fossil reptiles with which he has enriched our science. I 
see that one of the most splendid of these elaborate treatises, which 
contains I beheve descriptions and illustrations of about 80 spedes of 
Triasaic Reptiles, is now lying on our table — a work of which it is 
not too much to assert, that it would have secured a very high repu- 
tation for its author had it been the only labour of his life. For this 
and for his other publications, M. von Meyer has executed all the 
drawings with his own hand, and has done them all on transparent 
paper, so that his lithographer, when transferring them to stone, has 
not had to reverse the figures — a process during which the spirit and 
accuracy of the originals are often found to suffer. 

Allow me. Sir, in conclusion, again to express to yon the satisfac- 
tion I feel at being requested to transmit this well-eamed tribute of 
our esteem to one of the most distingnished of our Foreign Members. 

The President proceeded : — 

The Council has awarded the second Medal to Mr. James Hall, of 
New York, as a testimonial of its high opinion of his merits as a pa- 
iKontologist and geologist. Twenty-one' years ago Mr. Hall exhibited 
his taste for paleeontology by describing two species of Trilobites be- 
lon^g to the genus Paradoxidea, a genus very remarkable in its con- 
formation, and which our friend Mr. William Bogers has lately dis- 
covered in a highly metamorphosed rock, long considered a crystalline 
schist, near Boston. His notes upon the geology of the Western 
States soon followed Ss a testimony to his love of pure geology ; hut 
the paleontology of New York proved him to be worthy of the re- 
spect of all lovers of natural science. He has gone steaily forward, 
and we are now indebted to him for an accurate knowledge of the 
geology and palieontology of the great State of New York, which is 
in itself equal to a large kingdom in magnitude. The last of his 
works, " Descriptions of New Species of Palxozoic Fossils from the 
Lower Helderberg, Oriskany Sandstone, Upper Helderberg, Hamil- 
ton, andChemnunggroups,"publiBhedlastyear, is full of descriptions 
of new species ; and, although I am myself prone to hesitate respect^ 
ing new species when closely allied to previously known wpttxtt, the 
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work proves the codtinued energy uid ability of Mr. Halt in hii &• 
Tourite atudj. 

To me it has always appeared, that the history of any of the pait 
epochs of the earth's history may best be studied in countries which 
have not undergone any great disturbance during its continuance. In 
England, from its insular position, it is easy to observe that numerouB 
disturbMices must have interfered with the tranquil course of events, 
whilst in Urge continents, such as America, and a large portion of the 
continent of Europe, such as Russia, &c., little comparative disturb- 
ance may be lookea for, and the succession of organic existences may be 
supposed to have gone on under the influence of ordinary and natural 
causes alone. Such considerations as these are the more interesting 
at the present moment as Sir R. Murchigon has lately been enabled 
to establish the Silurian age of certain rocks in Scotland, by the dis- 
cOTBry in them of Silurian fossils, not of the English type, but of the 
American type, amongst which may be mentioned the genus ^ac^tireOi 
so called after one of the first writers on American Geology, the well- 
known Mr. Maclure. This curious fact adds to our interest in the 
award of this Medal, which we wish to be considered as a testimony 
of the high respect which our Society entertains for the labours of 
American geologists, and especially for those of Mr. James Hall. 
I should have felt much pleasure in transmitting the Medal through 
Professor Ramsay, who during the last summer represented our So- 
ciety at the Meeting of American NaturaUsts in Canada ; hut in his 
absence, I naturally turn to you. Sir Roderick Murchison, as the 
natural leader on every question relating to the Sihirian Formation, 
and who would have been our representative in America had you not 
found it necessary, from ill-health, to decline the pleasing duty in fa- 
Tonr of Professor Ramsay, who may be considerea almost your pi^il. 
Let me then request you to undertake the task of conveying the Me- 
dal to Mr. James HaJl, and expressing our high respect for him and 
his labours. The Goundl has added the proceeds in the hope that 
the sum, though small, may be of use to Mr. Hall in the publication 
of his fossils. 

In reply Sir R. Murchison stud : — 

Sir, — Although I am unexpectedly called upon, through the acci- 
dent^ absence of Professor Ramsay, to receive the Wollaaton Medal 
for Mr. James Hall, I beg to assure you, that no one of my country- 
men can more truly rejoice than I do in the adjudication of the highest 
honour this Society can bestow, to so eminent an American geologist, 

lu my earnest desire to have visited the United States and Canada 
last summer — a desire which was alone frustrated by the state of my 
health,~my chief gratification would have been to have examined, 
under the guidance of James Hall, those great expanses of the Silu- 
rian and other palseozoic rocks of the Western Continent which he has 
BO truthfully and ably described ; for it is he who has shown ua that, 
however widely separated by the Atlantic, the fossil remains of the 
earliest traceable living things in the New World have, like the present 
ii^bitauts, the strongest relationship with the old country. Permit 
e2 
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me, Sir, also to say, that the high estimate of the merits of our 
medallist, which I have imbibed, both from a study of his mm works 
and by reference to the opinions of Lyell, De Verneuil, and Lt^an, 
has been much strengthened by the animated reports of Professor 
Ramsay, who since his return hss lost no opportunity of recording 
the deqi sense he entertains of the very important services rendered 
to Geological science hy the arduous and meritorious researches of 
James Hall. 

THE ANNIYERSARY ADDBE8S OF THE PEE8IDENT. 

Proceeding nov to the more special duty which devolves on your 
Preradent this day, I have once more to perform the melancholy 
task of recaHing to your memory the names of those Fellows of our 
Society who have been removed from amongst ns, by death, during 
the year ; and it is with sorrow that I find bow erroneous was the 
hope I entertained last year, that the very magnitude of the losses 
I ^en commemorated wonld insure me from having to dwell in the 
present year, for any length of time, upon so sad a subject. It was 
indeed scarcely to be expected that we should have been, as a lai^ 
Society, entirely exempted from the common lot of humanity ; but 
the Mow has fallen most heavily apon us, and amongst our losses 
we have to record the names of men distinguished in almost every 
branch of Uteraiy or scientifie lore. 

The first I shall notice was indeed a patriarch of our science, one 
of those illustrious men who assisted at the veiy birth of Geolt^ 
amongst us, one who was long looked up to as a sure guide in the 
path of truth and soi^ice. You will at once perceive ttiat I allude 
to the late Dbas CoirrBBABB, who last came amongst ns only a very 
short time before the summer recess, when he appeared to take aa 
lively an interest as ever in the proceedings of tiie Society he had 
once cheered by his feequent attendance, and adorned by his labours ; 
and as he was going away he assured me that it was always with 
pleasure and satisfaction he came to meetings fi<om which duty and 
distant residence could alone keep him away. 

It has been justiy sad that he was one of a race of clergymen, 
and those men of intellectual eminence. Hiii grand&ther was Dean 
of Chrifltchureh and Bishop of Bristol, the friend ,of Bishop Berkely, 
and the author of a work distinguished even in an age of deep tblnkers 
and profound theologians, and entitled ' The Defence of Bevealed 
Behgion.' The Bishop's only son, Dr. "William Conyheare, Bector 
of Bishop^ate, left behind him two sons, both of whom were 
eminent men. The elder, John Josias, Viear of Bath Easton,wa8 an 
accomplished scholar, no inconsiderable chemist, a sound geologiat, 
and filled with credit the University offices of Professor of Poetry 
and of Anglo-Saxon, as well aa that of Bampton Lecturer: he pro- 
moted the revival of Sason literature, and left behind him, on his 
death in early life, a volume of translations which it was his brother's 
office to complete and edit. That brother, the second son of 
Dr. William Conyheare, was the illuBtrions object of this notice. 
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William Daiuel Conybeare ; he was bom in June 1787, and in due 
time sent to Westminster School, where he received his early edu- 
cation. From Westminster he proceeded to Oxford, and entered 
Christ Church in the same year as bis fellow collegian Sir Hobert Peel, 
taking a first class in classics, in which he was classed with Sir 
Robert, and a second class in mathematics, in which he was classed 
with Archbishop Whatoly. Until he took his M.A. degree, he 
continued to reside at the University, pursuing various studies, and 
assisting by his exertions to lay the foundation of Geology, which 
was then only a rising science. At the early portion of the preaent 
century, an indifTerence, such as we can now scarcely understand, as 
to the cnltivatiott of the natural sciences prevailed at Oxford ; bnt, 
in the midst of the consequent general neglect, a small band of indi- 
viduals, lesidents of the TJniveraity, were united in the effort to 
keep alive a taste for at least one branch of natural science, and 
succeeded in enlisting others in its cause. 

The first lectures given at Oxford on Mineralogy, which, was then 
as a study not accurately distinguished from Geology, were, it ia 
bohcved, tiiose delivered by Sir Christopher Pegge, then Kegius Pro- 
fessor of Medicine ; and although it may not be possible, either from 
written recordi or from the personal testimony of any one now 
living, to form an accurate opinion of the merits of those lectures, it 
may be fairly assumed that they were not destitute of attractiveness, 
as the same individual deUvered long afterwards lectures on Anatomy, 
remarkable for an elegance and a fluency of diction which have 
caused them to continue fresh in the recollection of many. Sir 
Christopher Pegge was succeeded by Dr. Kidd, who for several years 
gave courses of lectures at Oxford on both the allied sciences. Mine- 
ralogy and Geology, and collected around him a knot of persons 
interested in similar pursuits, who formed themselves into a httlo 
club of Oxford Geologists. This club included amongst its mem- 
bers the late Dr. Buckland, tho two brothers Conybeare, the late 
Efiv. Philip Serle, of Trinity CoUcge, afterwards Ecetor of Adding- 
ton, Oxford, and many others, who, though less vigorously devotii^ 
themselves to geolc^cal research, were still, from their eminent 
qualities and high character, most instrumental in keeping alive 
lie growing interest for the new science, and in raising the cha- 
racter of the club BO high, that some of the early members of the 
Geological Society of London, then in its infancy, amongst whom 
were the late Mr. Greenough and tho present patriaxch of our science. 
Dr. PJtton, were in the habit of paying an annual visit in Whitsun- 
week to tho University, in order to explore, under the guidance of 
the geologists of Oxford, tho physical structure of tho rocks in ite 
neighbourhood ; whilst, on their part, they thus judiciously enlisted 
locfj. inquirers in the service of general geology. 

The venerable Principal of Magdalen College, Dr. Macbride, is the 
only flurvivor, at Oxford, of this memorable club, and ho preserves at 
an advanced age the vigour of his faculties, and exhibits all his former 
interest in the progress of learning and of science; hut of non-resi- 
dente, there still survive Archdeacon Hony, now Prebendary of S&nun, 
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and Ur. Philip Simcaii, vho now resides at Batb i the latter and hia 
brother, Mr. John Grant, were Fellows of New (Mlege, were honoured 
by the degree of D.C.L., and were remarkable, not oidy for their lova 
OT natonil history, but for their zealous aupport of eyery philan- 
thropic and icientifle object. The Eev. Williajn D, Conyheare wa«, 
however, in the first rank of thia Httle body, and itood lo high in the 
eatimation ofallitsmemberB, that Dr. Buckland, when first lecturing 
as the fioocosBor to Dr. Eidd, ozpressed in the warmeet terms his 
Honae of the obligations he owed to him for the information he had 
imparted im points relating to geology, and his persnasion that it 
wonld not have been fitting fbr him to ofier himself to fill the office 
of Ifictarer on that subject, had Mr. Conybeare be^i deairons to oeenpy 
it. Let me add here, that another equally eminent individual, the 
feunder of the new school of geology at Cambridge, as Br. Buckland 
was of that of Oxford, has assured me, with a aimilar frankness, so 
characteristic of Professor Sedgwick, that he too looked upon Dean 
Conybeare as his early master in geology. 

In 1814 Mr. Conybeare married, and retired from the Untrermty, 
the scene of his early triumphs, to undertake the quiet work of a 
ooontry curaoy, and nine years afterwards removed to the vicarage 
of Sully in Glamorganshire, on the presentation o£>the late "Kvea 
Thomas, Esq., hia brother-in-law ; but, whilst holding the onracy of 
Banbury and Leetureahip of Brishngton, near Bristol, he had been 
mainly iustrmnental, in conjunction with Sir Henry Delabeohe, in 
fonnding the Bristol Philosophical Institution and Museum, and it 
was at that time he received a virit from the great French geolo^sta, 
H. Elie de Beaumont and M, Ihifr6ioy, who came for the purpose 
of acquiring a knowledge of the secondary rocks of Snglsnd, oa a 
standard of reference fi>r those of France) and he so impressed them, 
whilst acting as th^ companion and guide in an exploration of the 
neighbonrhood, with a deep sense of hie geological knowledge, that 
they were prepared on their return to cooperate with Cuvier in ob~ 
taining the election of Mr. Conybeare as a corresponding member of 
the Institute, for Geology. Nor must it be supposed that this exoel- 
knt man neglected his sacred duties whilst storing his mind with 
the richest treasures of geological research, as it was during his resi-- 
denoe at Sully that he delivered, gratuitously, at the request of hia 
friend Dr. Priohard, a course of theological lectures at Bristol Ccdl^e, 
of which institution he had become a visitor. 

In 1836 he left Sully and went to Devonshire, having presented 
himself to his &mily living of Axminster, and, whilst there, preached, 
at the request of the authorities of the University of Oxford, the 
Bampton Lecture for 1839. The Eving of Axminster he resigned 
after a few years, on being called by his friend Bishop Qopleston to 
the care of the Cathedral of LlandafT. Here ho continued zealously 
to carry on the good work of restoration which had been com- 
menced by his predecessor Dean Bruce Knight ; and, as at all times 
in bis life, was ever ready to distribute the rich and varied stores of 
his mind &r the benefit of his fellow-men, in whatsoever station of 
life they mi^t have been. This venerable, much-loved man, and 
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a^mireid phibeopber, left Llandaff to attend the death-bed of hie 
eldeit eon, and, whilst paasii^ in his return, at the house of' an- 
other Hon, was etricken with pulmonary apoplexy, and died on the 
morning of the 12th of Ang^ugt, after on illneBB of only three hours. 
In the 7lBt year of his a^. 

8noh is the general pioture of the life of a troly estimable man ; and 
I shall now add to it a very brief notioe of his moat oharaoteriatio 
works, premising, however, that, even before the peace of 1815 had 
opened the Continont to British geolo^te, Mr. Conybeare had formed, 
from the imperfect data then within his reach, a sound opinion as to 
the identity of the Jura limestone with the oolitio formations of Eng- 
land, an anticipation which he had afterwards the gratification, in 
oonjonotion vnth Br. SueUand and Mr. Oreenough, of verifying. 
The versatility of the genine of Bean Conybeare led him to examine 
and describe tiie lesser points oonnected with organio remains, as well 
as the greater; a oirciunstance in which be strongly resembled his 
ftiend and fellow-labourer Dr. Buekland. For an exemplifloation of 
this peculiarity of his mind, I shall refer to his paper published 
in the year 1814, in the second volume of the Transactions of the 
Society, and therefore one of his early contributions to Falteonto- 
logical Science. It was entitled, "On the Origin of a remarkable 
Ohiss of Oi^anic Bnpresaions ooourring in Nodules of Flint." Mr. 
Paikinscm had described them as " small round compressed bodies, 
not exceeding the eighth of an ineh in their longest diameters, and 
horizontally disposed, connected by processes nearly of the fineness 
of a hair, which pass from different parte of each of these bodies, 
and are attached to the snrrounding ones ; the whole of these bodies 
being thus held in connexion." Mr. Parkinson considered that 
these bodies were the works of polypes, and he therefore classed 
them with corals of some unknown genera; and Br. Buekland, 
who had directed his attention to them simultaneously with Mr. 
Conybeare, oonsidered that the moulds in which the siliceous casts 
had been fbrmed were the work of pEirasitio inseots,. the thin hair-like 
appendages having been the passages of entry first made by the in~ 
sects, and the larger flattened bodies the cavities afterwards excavated, 
the object of the excavation having of course been to obtain nourish- 
ment from the body thus eaten into, whether a shell or any other. 
This observation of Dr. Buekland was eommunieat«d to Mr. Cony- 
beare, but not until he had completed his own researches, and arrived 
at the same virtual conclusion, — ^namely, that " these cellules were 
the works of animalcules preying on shells end on the vermes in- 
habiting them." In arriving at this conclusion, Mr. Conybeare wad . 
guided by the examination of various fragments of shells, still pre- 
served in contact with the siliceous matter which had subsequently 
been infiltrated into the cavities produced by the boring animal. 
These appear to have been portions of shells distinguished by a 
striated texture, and were stated by Mr. Ctmybeore to resemble in 
structure the receut Pinna marina, as the genus Inoceramux does ; 
but in addition to these, Mr. Conybeare found them connected with 
other shells, and even with an ^^tntu and a Belemmte. Though 
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Mr. CoMybeare spoke with diffidence of his having brought before the 
Society a paper on such minute palteontology, it cannot be doubted 
that the interest connected with the discovery of the exiatonce and 
workings of minute marine animals at so remote an epoch is of a 
very high order. The flints and other eilieeous depositB of the chalk 
and other geologioal epochs, have indeed been strikii^ examples of 
the eflect of judicious inrcstigatiou in rendering the most obscure 
objects the means of throwing light upon natural phtenomena. 

Mr. Conybeare was Mly aware of the necessity of studying phy- 
ffical as w^ as organic phEBnomena in connexion with geolo^cal 
science ; and it is truly surprising how often the intimate connexion 
of the physicfd geography of remote epochs with their natural his- 
tory is overlooked, BiH description of the land-slip which occurred 
on the coast of Culverhole Point, near Axmouth, in December 1839, 
was ably illustrated by a series of lithographic ^t^s&om the draw- 
ings of the present Lieut. -Colonel Dawson ; and the magnitude of 
the results was well expressed by the following words :■ — " Although 
this convulsion can only be ascribed to the less dignified agency of 
the land-springe constantly undermining the sub-strata, yet, in tho 
grandeur of the disturbances it has occasioned, it fer exceeds tho 
ravages of the earthquakes of Calabria, and almost rivals the vast 
volcMiic fissures of the Val del Bove on the flanks of jEtna." With- 
out doubt these phsenomena are very striking and interesting in 
themselves ; but they become stiH more so when we reflect, as Mr. 
Bobert Mallet has taught us to do, that they ought not to be con- 
fined to the existing epoch alone, but should be sought for in the 
stony records of past ages. The paper on the Hydrographical Basin 
of the Thames, written with a view to determine the causes which 
had operated in forming the Valleys of the Thames and its tribu- 
tary streams, is equally valuable as tending to maintain the value 
of attending to physic^ geography in geological investigations. His 
examination, also, of the Theory of Mountain -chains, then recently 
propounded by M. Elie de Beaumont, as well as his remarks on the 
phtenomena of geology which most directly bear on theoretical specu- 
lations, are proofs of the truly phUosopiueal and enlarged view he 
took of hia favourite science. 

In noticing the works of Dr. Buekland, I have already detailed tho 
importance of the paper which was compiled by him in conjunction 
with Mr. Conybeare, on the Bristol and South Welsh Co^-fields ; 
one, as I then observed, of those elaborate and comprehensive papers 
which were the fitting work of the first pioneers of geological science, 
and the difficulty of which can scarcely be appreciated in these times 
when the foundations of the science have been fairly laid, and geo- 
logists have only to improve or correct the details. His remarks on 
the sections of the Antrim and Dcrry coast were also a conjoint work, 
and of much interest. 

Another and equally remarkable work was that undertakei in con- 
junction with the late Mr, William Phillips, namely, tho ' Outlinea of 
the Geology of England and Wales,' as it may be considered the first 
systematic work on the subject ; and, though geology has been einoe 
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more Bpecislized and studied in minuter detail, this 'woikwill always 
be regarded as a striking proof of the ability and knowledge of the 
anthors. 

It was, howerer, in 1821 (April 6) that Mr. Conybeare commu- 
nicated to the Society that remarkable PaUeontologieal paper vhich 
excited so much interest at the time, and established in the most 
satisfactoiy menner the propriety of establishing a new genus of R^- 
tilia, fonnii^ an intermodiato link between the Ichthyosaurus and 
Crocodile, to which Mj. Conybeare gave the name of PUsiosawvt. 

The discovery of immenBe vertebrte of oviparous qnadrupede in the 
lias near Bristol had attracted the attention of Mr. Conybeare, who 
quickly reccf?iized the difference between those belonging to the 
lehthyotaurus and others, which evidently, in his opinion, were por- 
tions of a different animal. With a singular acumen and rare sa- 
gacity, he placed the detached vertebwe in their proper position, and 
finally established his new genua, for which he adopted the name 
Flesiosaunis, as expressing its near approach to the order Lacerta. 

For the whole group of animals which approximate, on the one 
hand, to the Crocodiles in general organization, and yot have been 
provided with such specific oigans aa were necessary to enable them 
to hve, at least principally, in the soa, Mr, Conybeare proposed the 
name EnaHo-soKti, as a classic appellation for the whole order ; and 
he observes of the genera composing it, that j^vcn the lehthyosa-ana, 
which recedes most widely &om the forms of the Lizard &mily, and 
approaches nearest to those of fishes, exhibits in its osteology a beau- 
tiul series of analogies with that of the Crocodile, and which widely 
remove it from fishes. 

In this paper he then described in the minutest detail the osteology 
«f the lehthyotaitna, and exhibited a knowledge of anatemy which 
excited the admiration of every one. He then examined with equal 
care the relics of the new genus, which, although at that time not 
complete, were sufficient to enable Mr. Conybeare to conclude that 
the vertebral column recedes from that of the Ichthyosaurus in all 
the pointe in which the latter approaches to the fiahy structure, and 
that the invertebral substance must have been disposed much as in 
Cetaeea ; and that, fern the locking together of the articulating pro- 
cesses, it must have had much less fiexibility than in the leJuAyo- 
tmtntt or in fishes. In examining also such portions of the padiUes 
as conld be arranged in order, he comes to a similar conclusion in 
another direction, namely, that the. paddles of the Plmosaums are 
intermediate in character between those of the Ichthyosaurus and the 
Sea-turtles ; and thus in every respect he laid a sound fonndation for 
iaa new genus. 

It is te be remarked that this paper was given as the joint pro- 
duction of Ifr. Conybeare and Sir Henry Delabeche, te whom Mr. 
Conybeare most liberally ascribed a fiill share of the merit of the 
discovery ; but, allowing Sir Henry every praise fi)r his assistance 
in that discoveiy and in all the geological details, I behove the sa- 
gacity and skill exhibited in the osteologioal det^ and reasoningfl 
have always been ascribed to Mr. Conybeare. 
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In a eeemd paper, read Uay 3, 1822, Mr. Con^beare was enabled 
to describe much liiore taHj all liie retatiooa of the genera lehthyo- 
tOKrut and Plegiosawrut, from the discoYeiy of other remains, both 
of the IcAihj/otawut and PUnotmma, by his ooadjntor ^ Heniy 
Dekbeche. A very minute examination of the teetii, etpeoially, 
enabled him to point out that those of the lehtkyomunu were more 
intimately related to the teeth of the Crocodile than to those of otiier 
Lacerta (an opinion then at rariance with the opinions of some ana- 
tomiata), whilst at the same time, in other respects, the analogy was 
in the other direction, for Conybeare observes, "in pursuing, how- 
ever, the history of the teeth of the lehikyoiavnu to the last stage, 
we quit these analogies with the Crocodile, and arrive at another 
point wheroin tho lehthyoiaurvt resembles the other I/oeertce, in com- 
mon with many of the Mammalia : this is, the gradual obliteration of 
the interior cavity in old age, by the ossification of the pnlpy nucleus." 
In eonjunotion with Sir H. Delaheche he brought up the number of 
species to four, determined from the teeth ; and in his fhrdier con- 
nderatiou of the genns it is right to notice the following remarks, 
prooeeduig firom Um after noticing a difference in one chai«cter of 
the fossil Crocodile, when compared vrith the rocent, as stated 1^ 
Cnvier : — " I am persuaded, from every ciroumstanoe, that a much 
nearer approximation to the structure of the older lacertlan genera 
will be. found in the fossil than in the recent Crocodiles ; interesting 
links in the chain of Saurian animals will be thus supplied, and it 
will probahly bo fbimd that many of the points in which the JcA- 
thytaaunit differs fiwm the recent type are only instanoes of its 
agreement with the fossil." 

The researches of Sir H. Delaheche had not at this time led to the 
discovery of a complete skeleton of the new genua PUtiotaurwt ; but 
additional portions of it were found, including a very perfect dental 
bone of the lower jaw, whilst a tolerably perfect head was discovered 
by Mi. Thomas Ckrko in the Lias of Street, near Glastonbury. 

The investigation of these new relics of the Pteiiotaurtu led Mr, 
Conybeare to tho following conclusion : " On the whole then, the 
manner in which tho ribs of the Phsiosaurvs articulate throughout, 
by a single head, to the extremity of the transverse prooesses of the 
vertebrffi only, the structure of the hnmero-stemal parts, and the 
oharactera derived from the head, approximate this animal most nearly 
to the Laeertai. By its teeth, on tho other hand, it is allied to the 
Crocodile ; while its small nostrik and multarticutate paddles are 
features in which it resembles the lehihyoiourvt." This able paper 
he oonobtded with words characteristic of his natural modesty, after 
pointing out the difficulty of rendering anatomical details at onoe sci- 
entifically accurate and yet attractive to a general audience : " I need 
not add how much these difficulties will be increased in the hands of 
a writer who must acknowledge that, while intruding on the pro- 
vince of the comparative anatomist, he stands on foreign ground, and, 
using almost a foreign language, is frequently driven to adopt an 
ftwkward periphrasis, where a sin^ word from the pen of a master 
would probably have been si " ' 
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However Bome may at the time hare been inclined to throw doabts 
apoa the deductions of Conybeare, the ability and aooorate discrimi- 
aation of the author were publicly recognized by tbo great CiiTior, 
who hastened to advocate hie admiBsios to the French Academy aa a 
Corresponding Member for the Science of Geology ; and I am sure 
that all living palEeontologists will follow the example of the late 
well-known, and at that time so highly respected, Ur. Clift, in recog- 
nizing the great merits of Dean Conybeare, and considering him one 
of the principal founders of the science in this country. 

At the present moment it would bo todious and unnecessary to pass 
in review the whole of the long series of Mr. Conybeare's geological 
works, nineteen in number ; and I shall point your attention therefore 
solely to that able " Eeport on the Progress, Actual State, and Ulterior 
Prospects of Geological Science," which he presented te the British 
Association in 1832, at its meeting in Oxford, in which he treats the 
subject witii the combined powers of tho scholar and man of science, 
pointing oat the remarkable analogy in the views of Leibnitz to those 
of many modem speculators on physical geology ; the opinions of 
Hooke in. respect to the hypothesis of the elevation of our continents by 
volcanic agency; the masterly observations of Smith, first made known. 
in 1799, which, although not the first to originate the doctrine of a 
regular distribution of organic remains, yet reduced to certainty and 
order what had been before va^e and conjectural ; the gradual rise 
of the Tertiary Qeolt^ from ite foundation in tho admirable ' Memoir 
on the Basin of Paris,' by Cuvier and Brongniart, published in 1811 ; 
tbe establishment of the Oeolc^cal Society in 1808, and the labours 
of all the great men connected with it, including, amongst many 
others, Greeuough, Buokland, Sedgwick, Fitton, Murchison, Dela- 
beohe, Phillips, Scrope, Daubeny, and Lyell, tc^ether with those of 
foreign geologists, including the great Von Buch and Bon^. That 
Report alone is sufficient to prove his masterly acquaintance with 
the history of his favourite science, and with all its bearings, 
whilst it marks the liberal spirit with which he entered into all 
geological inquiries. The advance of geology since that Report baa 
been enormous ; and, if a period of twenty years from tho pubHca- 
tion of Cuvier and Brongniart had done so much in raising Tertiary 
Geology fo a high position, may we not say that the result of the 
next twenty-five years has been still more remarkable, and has 
richly rewarded the continued and judicious researches of some of 
OUT most distinguished geoli^ste, such as Lyell, Forbes, Prostwieh, 
and Austen, whilst the elevation to which the Silurian syatem has 
arrived by the persevering exertions of Murchison is a monument of 
progress which we can scarcely hope will be equalled in that peculiar 
branch of geology in future times. 

The feal of Dean Conybeare tor geology never forsook him ; and 
when obliged to visit Madeira on account of the health of his young- 
est son, he visited tho Peak of Teneriife, and studied the other vol- 
canic phasnoraenn of the neighbouring islands. How deeply must we 
regret that his last days were embittered by sorrow for the death of 
another son, from whose fiineral he was returning at the time of his 



12 PaOCEEDINOS OP THE GEOLOGICAL SOCIETY. 

death ! But so excellent a man, prepared for death hy the etriot per- 
formance of every christian duty during Ufe, requires not the com- 
jniseratioii of those who Burvive him ; although all who recollect his 
air of gravity and of sincerity, which always made his words eSeotive 
in commanding attention and respect, and in bting;ing home convic- 
tion to the minds of his hearers, must feel how heavy a loss we have 
experienced. 

The next person whom I shall notice, though unquestionably not 
possessed of the same extensive range of intellectual acquirements as 
the illustrious individual of whom I have just spokeajWasyet a most 
active, intelligent, and valuable member of our Society. Me. Joshua 
Trimiieek was the eldest son of Joshua Kirby Trimmer (who was the 
ddest son of Mrs. Trimmer the well-known authoress), and was bom 
at North Cray in Kent, ou the 11th of July, 1795. When he was 
about four years old his parents removed to Brentford, Middlesex, 
in order to be near the authoress, who resided in that parish. Under 
the roof of that venerable and widowed relative, mudi of the early 
childhood of the subject of this memoir was passed. The attention 
of the authoress was first particularly drawn to this grandchild by 
accidentally hearing him explain to a younger member of his fanuly, 
rules of christian conduct to bo observed through life— rules 1^131011, 
being entirely approved of by Mrs. Trimmer, were scrupulously fol- 
lowed out by himself in his own life. His docile disposition and 
inquiring mind gained her especial notice and affection, and he was 
held up by her to her various juvenile descendants as one whom they 
would do well to endeavour to resemble. It was indeed recorded of 
him, in the published life of Mrs. Trimmer, " that Sunday was to 
him a day of perfect fehcity ; and whether he sat with hie book 
under a tree, or examined with his venerable grandmother the beau- 
ties of the plants and flowers, his countenance shone with delight ; 
and in the winter, when such pleasures could not be recurred to, the 
day was still one of enjoyment, and never wearied liim," 

His tast« for the science of geology was innat« ; his aged mother, 
who survives to mourn his loss, well remembers that at a very 
early age, when he used to accompany her and the authoress in 
their walks, his chief delight was to ramble to the side of a river or 
of a canal in search of shells, which he woidd bring to the authoress 
that she might name them ; and frequently when at home he 
would invito his mother's attention to the organic formations on 
oyster-shells, expressing the strongest desire to learn their natural 
history. Thoi^h the feivourite study of his life appears to have ori- 
ginated with himself, his daily converse vrith the venerable Mrs. 
Trimmer, who was emphatically "the child's friend," confirmed his 
early tastes, wid assisted in training his mind for that keen observa- 
tion and searching inquiry which so characterized his subsequent 
geological pursuits ; and it is worthy of remark, that these two rela- 
tives in their separate writings, directed as they were to widely dif- 
ferent subjects, arrived at the same inductive conclusion with refer- 
ence to eternal truth. The authoress, in a little publication entitled 
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" The Eiiovledge of Nature, for the instraction of Children," has this 
Temark ; " It is evident from the constmctiiHi of every part of nature, 
firom the noblest to the most insignificant, that they are all moBt ad- 
minthly formed ; they must therefore have been the work of some 
wise, powerful Being, infinitely our superior;" whilst the clofdng 
words of her grandson, in his work on " Practiial Geology and Mine- 
ralogy," are, *' The structure of the earth, as well as the mechanism 
of the heavens, proclaims the CiTUiity of l^e Hand which made them. 
The one tells of power and wisdom ^splayed through the immensity 
of space, the other tells of the same attributes displayed through the 
immenuty of time ; and thus every bone and shell and leaf disinterred 
from the dust of the earth leads onr thoughts towards eternity and 
the world of spirits, and tells us that, though aU things visible are 
subject to change, they are the work of one inviaiblo and eternal 
Being, ' the same yesterday, today, and for ever.' " 

About the year 1 806, young Trimmer was placed as a pupil with 
the Kev. WilUani Davison, at that time Curate of New Brentford. 
Under that highly talented preceptor, he pursued his classical and 
mathematical studies with such diligence as to gain the esteem of 
his preceptor, which he retained until his decease in the year 1852. 

'When about nineteen years of age, he superintended for his 
fether some copper-mines in North Wales ; whilst thus employed, he 
gained a practical knowledge of mineralogy. After several years 
he undertook for his father the management of a &nn in Middlesex; 
and, being thus engaged for some years, he acquired during that 
period a portion of that knowledge of soils which in after-life he so 
prominently connected with geology. During this period of his life 
he continued to reside with hia parents, and his evenings were not 
nnfrequently spent in Scriptural study. "When engaged in other 
reading, the poet Spenser was his especial favourite ; and his intimaf© 
acquaintance with every page of the " Paerie Qucene" may have fur- 
nished him in part with that great command of language, so frequently 
evident in his writings. In prose-writing his model was Addison, 
the elegance of whose periods he admired ; not unlike that author, he 
wrote with the greatest facility, never pausing for ideas or for lisa- 
guage to express them ; and it was not his habit to reconstruct any 
sentence he had once written : he composed also with ease in poetry, 
and gave expression to his thoughts in flowing and harmonious verse, 
and at an early age translated from the Italian a ccaisldeiable portion 
of Tasso's "Jerusalem delivered." 

In the year 1825 he was again in North Wales, working for hie 
fattier some alate-quarrieB, one of them situateat Bangor, and the 
other two between Snowdon and Caernarvon. At the latter town ho 
establiBhed, hy means of public subscriptions, a museum, to which ho 
gave many valuable organic remains, some of which he had met with 
when occasionally visiting Ireland, but the greater part he had long 
been engaged in collecting from the ossiferous deposite at Brentford. 
Whilst working these quarries, at which employment he continued 
for some yeai-s, he resided chiefly in the Yale o£ Nantlle, where he 
was occasionally visited by his Mend the late Dr. Buckland, whom 
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he would at sooli limes guide with euthoEkstioRrdoaTOTaTtheSaoir- 
donian range, pointing oat to him from time to time the eiratic blocks 
9nd marine ehdls on which he founded his opinitm that thef were 
not deposited, as had been supposed, by mdting icebergs on tlie 
£oor of a sea, which aitei long aubmeigence had been oonverted into 
dry land by movements of elevation, but that they were spread by 
marine currents of extraordinary energy and short duration over the 
sur&oe of pre-existing land, and over land covered with ice. This 
opinion, however, he subsequently modified by accepting coast-ioe 
as being probably an efficient agent in these circumstances. 

About the year 1840 be ceased to reside in Wales, and was for 
some time afterwards employed in the Govomment Geological Survey 
of England. He then returned to reside in his native county, Kent, 
in which he continued until the time of his decease. The last few 
years of bis life were entirely devoted to writing on agricultmal sub- 
jects in connexion with g&Aogy, more eepeciallr on the drainage 
of lands, in which he insisted on the following points : — 

1. The important inflnenoe exercised by &b enperficial depositii 
on the distribution of soils, 

2. The division of those depomte into erratic tertiaries, or Northern 
drift, and ^rarp-drift. 

3. The division of the erratic tertiaries agmn into lower and upper 
erratics,- — the lower erratics consisting of boulder-clay, posaessing pe- 
culiar characters found in no other marine strata ; me upper erratics 
oomposed of rolled gravel and sand, approaching more the characters 
of ordiuary tertiary strata, but dista^uished from them by certain 
marked peculiarities. 

4. The distinctaess of the warp-drift, a deposit which generally 
forms the mrface-soil, and its subsequent origin to that of the erratio 
tertiaries ; its presence in those districts where the erratic tertiaries 
are absent, and its division over their denuded surface where they 
u^ present. 

6. The indented surface of the beds, whether of the erratio ter- 
tiaries or of the older strata, on which the warp-drift rests, present- 
ing a series of irregular ridges and Airrows. 

6. The suggestion that the contradictory statemente which abound 
respecting the superior efBcacy of deep or shallow drains, of drains 
at wide or narrow intervals, of drains following the fell of the gronnd, 
or crossing it, might perhaps, in many cases, be reconciled by oh- 
servlttg whetber the drains were parallel or transverse te these 
natural furrows and ridges. 

Among the numerous publications of "Mr, Trimmer may be men- 
tioned the following, which strongly mark the bent of his mind, and 
the practical objects he more espeoiolly had in view ; — 

1. On the Dilnvial or Northern DrLft of the Eastern and Western 
sides of the Cambrian Chain, and on its connexion with a similar 
Seporit on the Eastern side of Ireland, at £ray, Howth, and Glenis- 
maule. 2. On the Origin of the Soils which cover the Chalk of Kent. 
In two parts, 3. Practical Geology and Mineralo^, with an Intro- 
ductory Bisoourse on the Nature, Tendency, and Advantages of Geo- 



AMNITfeRBAftY ADD&XBe OP THli PRKfllDKHTi Ifi 

logiCAl PurmiitH. 6vo, with two hundred illuBtrationi. 4. Praotioal 
ChenuBtry for Farmors and Landowners. 5, PropoHiU foi a Oeolo- 
gical Survey, specially directed to Agricultural O^'ects. 6. Ou the 
Geology of Norfolk, as Elnstrating the Laws of tie DiBtribntiou of 
Soils. 7. An Attempt to estimate the Effects of Protecting Duties 
on the Profits of AgrioolturB. 8. Supplement to the same. 9. On 
the Agrioulttiral Geology of England and Wales. Pme Essay. lOi 
Hotes on the Geology of the Mow Forest, in rolaldon to its -capa- 
bilities for the growth of Oak, and for cultivation. 11. On the Agii- 
oultural Belations of the West«m Portion of the Hampshire Tertiary 
Dietiiot, and on the Agrioultural Importance of the Marls of the New 
I'oreet. 12. On the Southern Termination of the Erratic Tertiaries, 
and on the Bemaine of a Bed of Gravel on the Summit of Clevedon 
Down, Bomersetehire. 13, On the Erratie Tertiaries bordering on 
the Penine Chain. In two parta, 14. The Keythorpe System of 
Land Drainage ; its Principles, Efficiency, Economy, and Opponents. 
15. On the Geology of the Keythorpe Estate. 

He was in the midst of preparing another work for the press, to 
have been entitled ' Soils, Subsoils, aad Substrata ; or, The Geology 
of Agriculture,' when, whilst walking in London, he was seized with 
an illness which after a few days terminated &tally, on the I6th ot 
September, 1857. 

The catalc^e of Hr. Trimmer's works is sufficient to show thai 
he was a most zealous, active, and practically useful geologist. "When 
first I had the pleasure of becoming acquainted with him, he was 
distii^uished as an enthusiastie adTocate of the diluvian theory of 
the drift, considering that great waves had been lifted up and earned 
over the pre-existing dry land, scooping out channels and deporating 
marine debris ; but this advocacy of a peculiar theory in no way in- 
terfered with his examinations, which were always made with care, 
and detailed with honesty. In June 1831 and January 1832, he com- 
municated two short notices to our Society, on diluvial phteno- 
mena, aa he then consiiieTed them, noticing Hie discovery of marine 
shells in diluvial sand on the summit of Moel Tryfane, near Caemar- 
Ton, 1000 feet above the level of the sea, and again, on a visit to 
Buncom, the discoveryof marine sheUs in a singular deposit, forming 
part of the banks of the Mersey. It consists of a series of beds : — ■ 

1 at. Tellowsand, with some pebbles, but no shells, 3 to 6 feet thick; 

2nd. Decayed vegetable matter, ^ to 3 inches thick; 

3rd. A bed 14 feet thick, to high-water mark, contauning frag- 
ments of new red sandstone and erratic pebbles of various crystalline 
and other rocks, associated with a few blocks, of great weight, up to 
a quarter of a ton ; and in this bed he found portions of shells be- 
louf^g to Cardmrn, Turritella, and Buccinum, and he ascribed this 
phenomenon to an irruption of the Roa. 

In 1838, at the meeting of tho British Association at Newcastle, 
he pointed out the occurrence of marine shells covering the vestiges 
of terrestrial phtenomena in Cefa Cave in Denbighshire, and again 
alluded to his former discovery, having also communicated the re- 
sults of both discoveries to the Geological Society of Dublin,~« body 
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to vhicb he vaa much attached, and by whom he was much respected. 
Perhaps no one ever labonred with more zeal and wifli more aluli^ to 
discover all the phEenomena connected with drift-depoaits, or to reduce 
them to a diluvial origin ; bat, as time went on, be appears to have 
fallen into the more general views entertained on the subject, and, 
though he probably greatly modified his original opinions, many of 
his discoveries were rf great use to other geologists, and have been 
noticed with respect by ttiem, as, for example, by Mr. Conybeare, in his 
Report on Geology. In 1841, he pnblisbed his work entitled 'Prac- 
tical Geology and Minendogy,' a work of very considerable merit, and 
especially remarkable for the sound and liberal views which he seta 
forth on that long-dispated sahject, the description of creation in 
Genesis. " The assailants of revelation," he observes, " uBnally as- 
sume, and too many of its defenders argue on the assumption, that 
we have reason to expect a system of physical science in the sacred 
writingB ; but the slightest consideration of the purpose for which 
they were given must convince us that such a revelation would have 
been quite at variance with their professed object. That olqect was 
to make man acquainted vrith his relations to his Creator, with his 
original state, bis prosoat condition, bis future hopes." Would that 
those who stUl keep up the argument, whether friends or enemies of 
science, would adhere to this view of the object of Scripture, and 
neither embittor the minds of their opponents by aerimonious dis- 
putations, nor endanger the cause of true religion by injudicious 
assertions I 

Our late fdond, for I must emphatically call him so, was tre- 
quentiy engaged of late in discussing the origin of the sand-pipes 
of the chalk ; and his papers are so recent that all must recollect how 
steadily he maintained their production by the wearing action of the 
sea, in opposition to that by ihe eroding action of water charged with 
carbonio acid. In this, as in most other geological phenomena, every 
form of sand-pipe cannot perhaps be explained by any one cause ; and 
it would therefore be unwise to reject in toto any reasonable cause, 
correct in jalnciple, because incapable of e^ihuning every effect. 
The wisest plan is to adopt a give-and-take principle, and to ascribe 
each separate effect to its own natural and ^cient cause. 

The very usefd maimer in which Mr. Trimmer bad latterly applied 
his extensile knowledge of drift-formations to practical draining, 
obtmned for him the patronage of Lord Bemers of Keythorpe as a 
large and sciontifle agriculturist, and must cause him to be deeply 
regretted by that important and valuable class of society, the prac- 
tical farmers : it had, indeed, been his principal object through lifo 
to make science an instrument in promoting the wel&re of mankind ; 
and his own predilection for the tbeory of currents, whether passing 
over the surface of dry land, or at the bottom of a sea, producii^ a 
fiirrowed surface, led him to resort to such furrows as a natural 
system of drains. We sbaU long remember him as an enthusiastic 
yet unprejudiced geologist, and as a simple-minded, &ank, and 
honourable man, the worthy d^cendaat of tlie &ieitd of somo of one 
cjiildish daP) lira. Tiimmei.. 
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A6 a mart of rery high intellectual acquirements, and aa one who 

filled the office of Secretary of our Society in 1837, Dk. Rotlk de- 
serves to be long reraomborod with respect and affection by us all. 
It has always been the pride of our Socie^ to know that ita officers 
were distinguishod for their high position amongst men of science ; 
and it is not necessary now to enforce the great truth that mental 
superiority in any ono branch of natural science cannot Ml to exer- 
cise a beneficial inflaenoe on the cultivators of every other great 
collateral branch. But though Dr. Boyle has fully merited our 
warmest encomiums for his botanical researches alone, he deserves 
them also for the Md he has given towards the advancement of a 
knowledge of the geology of India, although he does not appear to 
have professed himself excluavely a geologist. As a proof of this 
I may cit« a memoir on the geol<^cal features of the Himalaya 
Uotmtains, which forms part of his great work " Ulustrationa," to be 
hereafter mentioned. This memoir was accompanied by some ex- 
tensive sections, — ^namely, one across the Himalaya Mountains; 
cme from Saharunpore to the Source of tiie Jumna ; one through the 
Qreat Coal-field of Bengal ; and the last through the Central Bange 
of India; so that this essay was a most valuable attempt to reduce 
to order, under the correcting influence of his own personal obser- 
vation, the many scattered observations which had been previously 
made, on the structnre of the Himalaya Mountains and Bengal 
Coal-field, but which, like the Eeport of Captain Herbert, havh^ 
been buried in the official archives of Bengal, had been almost for- 
gotten. 

As might have been expected. Dr. Boyle did not neglect Fossil 
Botany, and he figured in the "Illustrations" the two new genera 
from the Coal-field of Bengal, Vertebraria and Trizygia, the former 
of which is still very obscure in respect to its affinities. Connected also 
with his brief memoir of the Sewalik Hills, he figured some of the most 
int«restdi^ of their mammalian remains ; and being Secretaty of our 
Society whilst the well-known invest^tions into the curious fauna of 
that district were in prt^^ress, which have since redounded so much to 
the honourofDr. Falconer and Sir ProbyCautley, he was most enthu- 
siastic in his efforts to encourage his Mends in ^eir labour by rapidly 
bringing the results under the notice of men of science throughout 
Europe, thus performing an office which Dr. Falconer has himaelf 
so lately imitated in respect to Mr. Beckles and the Purbeck Fossils. 
Dr. Boyle also published figures of some of the fossil mammalia 
from the elevated plateau of Thibet, behind the Snowy Mountains, — 
a matter so important in respect to the determination of the geo- 
logical age of the Himalaya Chain, that it deserves the attention of 
every one who shall hereafter endeavour to perfect the geological 
examination of this magnificent and interesting region. 

I am suro the Society will appreciate my feelings when I say 
that I have ireely availed myself of the materials afibrded me hy 
Dr. Falconer (who succeeded Dr. Boyle in the charge of the Botanic 
Garden, and was his most attached friend), not only in placing before 
you his geological claims, but also the following general sketch of 



18 PROCXBDINGS tiv THI GEOLOGICAL tOCIKTy. 

his imly valuable lifb ; for who can be tsoaaSeni a better judge 
upon mch Embjects? 

John Forbes Boyle, H.D., F.B.6. & L.B., Offloer of the L^on 
of Honour, and a Vice-President of iba Boyal Society, was the son 
of an offioer in the Royal anny, who had teired in India. He vis 
born in that country and educated for the medical profession In 
Edinburgh, where he obtained the diploma of Surgeon. He reoeiTOd 
soon afterwards an appointment as Aisistant Bni^eon in the E.I.C. 
Service, and in 1810 proceeded to Calcutta on the Medical Staff trf 
the Bengal Army, being first attached to the Artdlleiy at Dum-Bum. 
for two or three years afterwards he was moved from station to 
station in Bengal and the North- Western Frovincea, and whilst dis- 
charging the medical duties, which the exigencies of the servioe 
demanded &om him, he avmled himself of every opportunity afforded 
by frequert ohange of locality to acquire a knowledge of the natural 
productions of the country ; among which, Indian plants ez^roesed 
the first place in his attention, and drew him into oofrespond^ioe 
with Br. Wallich, the eminent Danish botanist, at that time Superin- 
tendent of the Honourable Company's Botanical Gardens at Calcutta. 
A vacancy having occnrred in the charge of the Botanioal Oardena 
at Sahamnpore, Dr. Boyle was, fortunately for science, selected by 
Oovemment as the best-qualified candidate, and appointed Superin- 
tendent in 1823. No statiou in India is more happily situated than 
Sahamnpore for the cultivation of the natural sciences. Eastward 
of Delhi, elevated 1000 fbet above the level of the sea, near the ex- 
treme northern limit of that part of the great plain of India which 
is included in the valley of the Ganges, within a few miles of the 
Sewalik Hills, and within easy range of the great chsin of the Hima- 
layas, the position commands alike the tropical flora and fauna of the 
plidns of Bidia, and the temperate climate of the Snowy range, and 
every variety between the two. Dr. Boyle possessed the aoqnire- 
ments proceeding fi-om education and self-culture, — the energy of 
charaot«r and the ardent love of sdraice, which at once impelled and 
enabled him to avail himself to the utmost of these advantages. 

The Public Garden, supported by a native endowment, and lidd 
out, after the simple native plan, with abundance of fruit-trees and 
common flowering plants, was entirely remodelled by the new Super- 
intendent, after the moat approved ^aa of English landscape-gar- 
dening ; a large addition was made to the number of speoieB grown, 
whether indigenous or exotio ; a scientific arrangement was adopted. 
A cottservatery was erected, an ample stream of running water was 
introduced, which fell into an artificial lake; in short, by many 
refined alterations a tame oriental garden was speedily converted 
into a beantiiuUy planned and useftil scientifio establishment, the 
whole having been the crpation of Dr. Boyle. To compensate as 
much as possible for the restriction imposed upcm his time by 
the medical duties he was obliged to perform, he despatched par- 
ties of plant-collectors in snccesuve years to the various mountein- 
^ovinoes in the neighbourhood, across the Snowy Bange over the 
Thihetian boundary, and as &r westward as the valley of Cash* 
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meer. Bj theso means he amaesed a rich and valaablo herba- 
rium; but his natural bent was most strongly exhibited in tho in- 
yestigation of the propertieB of plants and their applioatioiL to the 
wants of men ; and for a considerable time he supplied the hospitalB 
of Bengal 'vith indigenous drugs, as sabatitutea for the expensive 
artiolee imported from Europe. He devoted himself tvith great 
suooeSB to the idendficaticm of the articles in the bazaars of the 
East witii the medicines fiuniliar to the Greeks, as described by 
DioBcorides and Theophrastus. He investigated the agricultural 
resonrcea of the plains of India, with a view to the improved cul- 
ture and introduction of various grains and of plants yielding fibres 
and other useful products ; and he endeavoured to direct attention to 
the capabilitieB of the valleys and slopes of the Himalaya for the 
growUi of tea, which haa eince been so snccessAilly carried out. 
Dr. Eoyle's principal work, " Tho Illustrations of the Botany of the 
Himalaya Uountoine," is a storohouso of valuable &ct8 and infor- 
mation, bctuing on those and other allied subjoota. 

Tho favourable situation of Saharunpoie provided other tempting 
fields of natural investigation, which his ardent zeal would not per- 
mit him to neglect. Single-handed he undertook the, for a tropical 
climate, severe task of taking hourly observations of the thermometer 
and hygrometer, and of the barometer on a dngle day in each month 
throughout the year, besides the regular ordinary observations twice 
a day ; and by these moans obtain^ excellent data for determining 
tho meteorolc^cal conditionB of the climate, and fixing one of the 
standard stations by whioh the range of moan temperature over the 
continent of India has been ascertained. 5c made collections of the 
mammalia, birds, reptiles, and insects of tho northern plains and 
mountains of India, in themselves so valuable and ozt^nsivo, that 
they fimished materials for two important and distinct memoirs by 
. eminent British naturalists, upon the fauna of India, contained in 
■" Tho Illustrations." Ihiring the various joum^B through the 
Himalaya mountains, ho careAilly eoUeoted spedmens of all the 
rocks he met with, marked tho direction, and measured the inclina- 
tion of the strata,— Ascertained the elevation of the success)^ ridges, 
and the depressions of the intervening valloye, by barometrical mea- 
snrement, and recorded the whole of the obBervationB \ntb such 
care, that, gleaning materials from other sources, and aided by Sir 
Henry Ddabeche, he was enabled to produce a very respectable 
appniximatiTe geological section across the chain of the Himalayas, 
from the plains of Hindostan to the Snowy Bange, which was 
brought out in his ' lUuBtrations.' All these varied and oxtenstve 
reseerches were condensed within the comparatively short period 
of eight years. Gifted by nature with a strong frame, and a healthy 
constitntion that never Mled him, and which sickness never touched, 
he tt^ed from first to last aa an earnest and ardent investigator of 
every natural object which came before him. 

India has npt always escaped that political reaction which hurries 
men in ai^^nrity from reckless expenditure into sordid par^Uiony. 
It was tbos Uiet the finrt Bormeae and other wars had thrown the 
d2 
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finances of India into sueli embarrassmeEt, that Lord William Ben- 
tinek was called upon to push retrenchment to the utmost possible 
limit. So urgent indeed was the demand upon him, that it is said 
he meditated the abolition of the Botanic Garden of Sahaiunpore ; 
but such was the display of honest sterling work performed, and of 
most usefiil results obtaiued, which Dr. Eoylc placed before the eyes 
of the Goveraor-Geaeral, that Lord "William Bentinck was spared 
the reproach of eommittirig what would have been considered an act 
of Vandalism, and this most valuable institution was preserved, — 
a aerriee for whioli Ms memory will always be regarded with grati- 
tude by Indian naturalists. 

Whilst this peril seemed t» hang over one of the most cherished 
objects of his seientiiic life. Dr. Eoyle mefliitatud a retirement fix»m 
the service, as he could not have borne to remain in India after 
science had been so degraded ; but as his energy, and, let it be added, 
the speaking testimony of his scientific labours, had averted the dan- 
ger, he bore with resignation those reductions of pay and emolu- 
ments which affected him in oommon with other medical men, and 
remained in India till 1832, when he returned to Europe with a 
large and valuable natural-histary colleotion. From that time to 
1840 he devoted himself with characteristic energy to the investiga- 
tion of the materials he had eoUocted, and to tie preparation for 
publication of his great work, the ' Illustrations of the Botany and 
other branches of the Natural History of the Himalaya Mountains :' 
a work which is distinguished equally bythe large amount of original 
information it contains, and by the accurate research and comprehen- 
sive views it exhibits. On his return ho became a member of all 
the great chartered scientific societies of London, and was named a 
Yice-President of the Eoyal Society, and latterly for several years 
he was Secretary of the Horticultural Society, for the welfere of 
which institution he felt a lively interest. The well-known ability 
with which he had investigated the medical botany of India, led to 
his appointment to the chair of Materia Medica and Therapeutics at 
King's College on its first foundation ; and, as a member of the Eoyal 
Asiatic Society, he, with his habitual enei^, soon introduced to tho 
notice of that learned body a new branch of inquiry, in consequence 
of which a committee was formed to investigate the productive re- 
Bourees of India, The ' Transactions ' of the Society, which had been 
before devoted eluefly to essays on the Languages, History, Mytho- 
logy, Archaxilogy, and Numismatics of the East, were thus enriched 
by a series of valuable papers on interesting coramercial subjects by 
Dr. Royle. The interest which was now awakened in the manufae- 
turing districts respecting the raw products of India led to so many in- 
quiries for information, tiiat the Directors of the East India Company 
were induced to establish a special department for the express purpose 
of spreading knowledge upon such subjects ; and Dr. Boyle, who had 
previously resigned his post as surgeon without any pension or other 
reward, having most wisely been placed at its head, he entered at 
once upon an enlarged sphere of pubhc usefulness, suited to his great 
talents and vast stock of acquired information. He was instrumental 
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in leading to the formation of a. museum at the India House, for the 
reception of the most important portion of the immenae collectiona of 
Indian products, both raw aaid manufactured, which had been im- 
ported for exhibition at the great Expositions, of London in 1851, 
and Paris in 1855, by which the benefit and instnietion to be derived 
from their examination will be perpetuated. To perfect this noble 
design Dr. Boyle devoted his utmost enci^es, and the very day before 
his death, though still labouring under sickness, he attended at the 
iUuseum to urge on the work ; but, alas ! it was his last cifort, and, 
suddenly cut <^ on the next day, the 2nd of January, 1858, in the 
£9th year of his age, the East India Company lost one who, whether 
at home or abroad, had done more tlian most of its servants to pro>' 
mote its true interests, by rendering them essentially coincident with 
those of mankind. 

Besides the works so often alluded to. Dr. Boyle published many 
other essays, dther separately or in the Journals of learned aocielaes, 
principally botanical and bearing on the 'medical and commercial 
products of plants ; and it may well be said that he was eminently a 
scientific philanthropist. Besides his general connection with so 
many of the most important Suentific Societies of London, he was a 
Member of several Foreign Natural History Societies, amongst which 
may be named the Academia Csesarea Nature Curiosorum ; and for his 
exertions in renderii^ the Indian Collection at the Paris Exliibition 
in 1855 as perfect as possible, he was honoured by a first-clasa Jury 
Medal, and by the insignia of an officer of the Legion of Honour. 

In reflecting on the last years of so distinguished a man, it must 
be a great comfort to know that he was most happy in having m^r- 
ried a lady of highly cultivated mind, who, in the bitterness of her 
sorrow at the loss of her husband, has the consolation of feeling that 
she was the source of his greatest happiness, and a participator in 
his intellectual labours. He has left, besides his widow, two sons 
and a daughter to mourn bis loss and venerate his memory; and 
let me add, that their feelings will be shared by the numerous 
Mends to whom he was endeared by kindred feelings and by moral 

Of several of our lost members little information of any material 

importance eon be obtwned, though they have all exhibited at some 
period of their lives a strong desire to advance the progress of science. 
Mr. La-Verack for example, while an undergraduate at Cambridge, 
placed himself withia the circle of attraction of Professor Sedgwick's 
Lectures, and manifested a tasto for geoli^y by his close attendance 
at the Woodwardian Museum, then being put into order ; but it is 
not known that he had any opportunity in after life of undertaking 
original investigation. 

Mr. Q. H. Saububrs likewise exhibited an early taste for geolc^, 
and is knovra to the Society as having contributed a Sketch Map 
intended to illustrato the position of a bed of fossil shells exposed to 
-view in a cutting of the Panama fiailway; tlie specimena he had 
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fbrwarded to tiie Sociely, and th^ wore found by Mr. Uoore to pos-" 
sees much interest in t^ard to tile distiibutian of twtiaiy fbania over 
the Central Ameiiottn area. 

Ht. Flobbsi was a native of Sardinia, and ronlced in hia own 
country amongst the nobility, being Marquis d'Arcsea; but, as as 
Italian refiigee, he only made use of his family name. For some 
time he was manager of a portion of the Uexican mines, wUob were 
worked under the direction of Mr. John Taylor; and ho was on hia 
way to Central America to repeat on mines in the Provinoe of Gua- 
temala, when ho waa attached with fever at Panama, and died, to 
Ibe great regret of his employers, by whom he was considered a most 
amiable and upright man. Hia son has sinoo taken charge of some 
Mexican mines which belong to a different body of ptopdeton. 

Mr. WniiAM Biut was an eminent Civil Engineer and Surveyor. 
He was bom in Burnt Island, Fifeehire, and waa educated at the 
parish school there until he arrived at hie twelfth year, whtm he was 
removed to a school at Edinburgh. After completing his ordinary 
education, he was apprenticed to Mr, Ainslie, G.E., of Edinbui^. 
He commenced his prof^eaional career in this line in 1803, and he 
had much experience in making nulways, and in the improvement 
of rivers and harbours. His abilities, being taSiy recogniced, led to 
hia employmrait in Ireland, where he was directing engineer in im- 
proving the navigation of the Biver Boyne and in forming quays at 
Droghoda ; and was engaged to carry bilk through Parliament for the 
improvemeait of the navigation of the River Suir, and of the Biver 
Hoy, both in that country. It was during the time of his resi- 
dence in Ireland, tJiat he was employed in 1811, by a Boyal Commis- 
sion appointed to ascertain the situation and extent of the great b(^ of 
Ireland and the practicability of draining and improving them, and to 
survey and report on thoextensirehogaof theeounty (^Kayo. His 
reports on their sitnation, extent, and improvement ibrmed part of 
those valuable public documents, 'The Bog Reports,' which were 
presented to Parliament, and printed in the years 1811, 1812, 1813. 
The very interesting information which those Reports contain on 
the peculiar condition, circurastances, and origin of the large accu- 
mulations of bog, which are so remarkable in Ireland as to constitute 
■ what may be idmost considered a distinct geological formation, has 
caused them to be consulted by every one deairous of studying the 
history of boga ; and when the curious phffinomena connected with 
them, such as the occurrence of twaor three layers of treo-stumps, the 
'> esoare" or long ridges of gravel, the beds of marl, and the noroerous 
rctioB of the great fossil Deer, tiieMtgacena HibenUeut, are considered, 
it cannot be doubted that the authors of those Reports have laid 
before naturalists, and especially geologists, ample materials for re- 
flection. This was not the only great Irish work in which Mr. Bald 
was engaged, as he was employ^ about the year 1810, bythe grand 
jury of tiie county of Mayo, to make a territorial surv^ of that 
(»unty, which he aft^rwnrds oomplotod iu a most aooorate and satii- 
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&ctioiy manner. Tbia map was laid down and drawn on a wale of 
4 iadhm to a mile; and I lememberwellmTTiutto the Courfr'house 
of Caetlebar, gome thirty years ago, to look at the map, which was 
then, as now, snopended ia a laige room, and justly oonndeied a 
topographical work of the very highest order. That the triumph it 
then achieved was well-merited, may be judged &om the honour- 
able testimony which that able judge, Sir Bichard Griffith, £art,, 
known to us all aa one of our oldest and most able memb^, has 
recently borne to its excellence in the fbllowing words addressed to 
me on the subject : — " Though slightly faded, the mountain-ranges, 
hills, and other, even very minor, futures of the country have been so 
careftdly and feithfully represented by drawing and shading, as ^ 
present one of the most striking and effective maps I have ever seen 
on so la^ a scale, end in pictorial efiect Uttle inferior to the mag- 
nificent map of the moontaine of North Wales, long since executed 
by Mr. Dawson, father to the present Cobnel Dawson, E.E," This 
warm and frank ezpreBsion of approbation, bestowed by a Civil 
Engineer of such eminence as Sir fiiohard OriffiUi, himself the author 
of tho h^bly-valued Geological Map of Ireland vrhich will long be an 
object of emulation to the Government Oeoh^ieol surveyors, to his 
former associato and aoqnaintanoe, seems peculiarly appropriate, as it 
is not too much to say that the map of Mr, Bald was in ito time a 
fitting object of emulation to the Government National Surveyors, 
whether Engineer OfBcers and men, or Artillery Officers for some 
time associated with them, or Civilians who formed so large a por- 
tion of their hard-working staff, although it is much to be feared 
they shared more in f^e labours than in the honours and advantages 
of their military comrades. 

Independently of the merits of his map of Mayo, Hr. Bald deserves 
to, be remembered with respect by the Officers of the Ordnance, or, 
as it should now be called, the National Survey, for the manly and 
frank manner in which he gave his evidence in their favonr, when 
tho propriety of confiding the charge of the Irish Survey to the 
Ordnance was under discussion before a Ckmimittee of the House of 
Commons. The opinions of Civil Engineers and Surveyors were 
much divided; but iir. Bald albwed no privato int«resto to blind 
hJTn to the advantage of a uniform system, carried on with the regu- 
larity and precision which military discipline enforces and ensures : 
but, while I say this in justice to the liberality of Mr. Bald, lot it not 
ho supposed that I am tlie advocate of monopoly or exclusion in any 
department of the public service. 

When Mr. Bald left Ireland, he was employed for a time as a 
draftsman at the Admiralty, and then, by the Corporation of Glasgow, 
as Engineer for the improvement of the navigation of the Clyde by 
the erection of embanking-wallB to circumscribe its channel, and by 
dredging to deepen it — reports of which operations were drawn up 
by turn and printed. He was in this manner the recognized Resident 
Engineer to the Trustees of the Biver Qyde from 1839 to 1845, in 
the summer of wliich year he was engaged by the Chamber of Com- 
merce to examine the gdver Seine in Praace, from Havrp-de-GrSco 
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to B^raen. I have beon unable to leem anything of the last years of 
Mr. Bald's lifo, and I must therefore here close my remarks npon s 
man, whose talents, which reflected so much credit upon his profession, 
were employed on objects botli nseful and interesting to geolog^ts. 

' The very eminent Mineralog^t and Crystallognipher, Herxt 
James Bbookx, was bom at Exeter on the 25th Hay, 1771, his 
relatiTes being engaged in the manufoctnre of broad-doth; and 
after having received an ordinary scholastic education, he studied 
for the Bar, bnt was indncod from the &vourablo prospects which 
appeared before him, to abandon that profession and to engage in 
tke Spanish wool-trade in London, fer which object he spent 
nearly two years in Span ; it is, however, jnetly asserted that the 
nctive study of the law had, like that of mathematicB, the effect 
of framing his mind to precise habits of thonght and expression, 
the effects of which became apparent in all hia subsequent acU 
and observations. In the year 1812, soon after he had become 
a re^dent of London, he turned his attention to the subjects of 
Uinertdogy, Oeolc^, and Botany, hut more especially to &ie two 
former sciences, for which he had a peculiar predilection. He 
was elected a Fellow of the Geological Society in 1816, of the 
linnean in 1818, and of the Boyal in 1819, on the Council of whiidi 
Society he served in 1842-44. Though devoting his Imsure hours 
to scientific pursuits, Mr. Brooke did not neglect his ordinary duties, 
and assisted the late Mr, Henry Hase, Caahier of the Bank of En- 
gland, in establishing the London Life Assurance Association ; and, 
as the Spanish wool-trade began to decline, Mr. Brooke sought a pur- 
suit more congenial to his taste in the catabliehmeut of companies 
to work the mines of South America ; but, as these undertakings 
were too often marred in their prospects of success by difficulties 
abroad, he accepted the office of Secretary of the London life Asso- 
ciation, in forming which he had assisted ; and after several years' 
service, such was the appreciation of the advantages he had con- 
ferred on that body, that on his retirement a liberal annuity was 
granted to him by the society. 

Though interrupted for some time in the pursuit of hia favonrite 
sciences, by the consequences of a serious accident he experienced by 
being knocked down by a horse suddenly turning a comer near his 
residence, Mr. Brooke was not a man to be satisfied with idleness, 
and for recreation's sake he formed a lai^ c<dlection of shells, which 
he afterwards presented to the University of Cambridge. Not think- 
ing the study of the simple envelopes of organic bodies sufficiently 
intellectual, he then took to the collection of engravings, having 
himsclfearlyinlife made considerable progress as an amateur artist ; 
and some specimens of rare exceUenco were presented by him to the 
national eoUeetiou in the British Museum. This interruption of his 
scientific labours was only of short duration, and being usually blessed 
with ezccilent health, ho continued to pursue his &vourite studies 
-with unabated activity until a short time before his death on the 26th 
June, 1857, at tho good old age of 86 years. 
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Of his works, the ' Familiar Introduetioa to Crystallc^mphy' was 
the first systemalie treatise which in this country brought that de- 
lightful braneh of science into notice: it was based on the system of 
Haiiy, and adopted therefore an unnecessarily large number of pri- 
mary forms : but at the same time the relations of the various ex- 
isting plane surfaces of crystals were traced out with a cleamesa 
■which was a great improvement on preceding systems. In the 
subsequent Treatise on Crystallography, published in the 'Eney- 
clopsedia Metropolitana,' Mr. Brooke simplified the former one, and 
reduced the number of primary forms to six, which correspond with 
the six systems adopted by Continental Ciystallographers. Mr. 
Brooke discovered and described thirteen new mineral species. 

Mr. Brooke apphed the reflective goniometer to the determination 
of the crystalline forms of artificial salts, and in the ' Annals of Phi- 
losophy' for 1823 described no less than fifty-five laboratory-crystals 
thus determined. He was the author of the article " Mineralogy" in 
the ' Encyclopffidia Metropohtana,' and was associated with Professor 
"W. H. ifiller in the reproduction of the well-known treatise of the 
late Mr. Phillips. His last work was on the general relations and 
geometrical similarity of all crystals belonging to the same system ; 
it fonned the subject of a paper read before the Hoyal Society, and 
was in the press at the time of his decease. With a liberality equally 
characteristic both of Mr, Brooke the elder and the younger, the 
valuable and almost unique collection made by the fether during 
half a century, has been presented by the son to the University 
of Cambridge, — a generosity which has wisely adopted the most 
efficient method of perpetuating the memory of a man who had ao 
successfully endeavoured to simpliiy the study of that branch of Mi- 
neralogy which of all others is most full of intorest ; for assuredly 
crystallization seems to affiird a sort of link between organic and in- 
organic nature, by showing that not only in composition, but also in 
external form, lifeless and inert matter has been subjected to definite 
laws by creative Intelligence and Power. 

Frabcis, £asl of Eixesmebe, a Knight of the Garter, Lord- 
lieutenant of Lancashire, and during the year 1854-5 President 
of our sister Society, the Geographical, was one of those eminent 
individuals who in our day have shed lustre over the high order of 
nobility to which they beloi^, by their literary and scientific acquire- 
ments, just as their ancestors, in olden time, did by martial qualities. 
It is indeed a characteristic of the present age, which is principally 
due to the establishment of societies devoted to special branches of 
scientific inquiry, that men of the highest social position do not dis- 
dain to emulate men of a lower grade in the endeavour to obtain the 
first places in the ranks of science. Lord Ellesmere was the second 
son of the first Duke of Sutherland, and of that gifted lady the 
Duchess Countess of Sutherland. He was bom in 1800, and died on 
the 18th February, 1857, being therefore cut short in his distin- 
guished career at the comparal^Iy early ago of 67. As a geogra- 
pher of a high order, Lord EUesmere has received an affectionate and 
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eloquent tribute from the pen of our own Sir Boderick Kurchieos, 
the Freddent of the Geographical Society, in hia Annual Address to 
that most nsefiil and prosperous Society ; and I can do no better thou 
glean from him what is neceasaiy to jostiff the high estimatioa in 
vhioh we have alvays hold that estiiaabLo Nobleman. 

For a largo portion of his Tiitings, Lord EUesmero adopted the 
Quarterly Iteviev as tho medium of communicatioii te tho pubUc. It 
appears that between tho yeara 1834 and 1854, he was the oontri- 
bator of no less than fifteen articles, many of which were directed 
to geographical research, others te the fine arts of which he was an 
able coonoiseeDT, and some te bit^^phy, or to military exploits, as 
the spirit of chivalry was as alive in him as in the breasts of his 
warlike anoestry. Hia acoonnto of the works of the Dutch authors 
Keiglan^ Fischer, and Doeff, and especially his vivid picture of the 
manners and usages of the Japanese, have been justly praised as 
having thrown a charm over geographical science, and rendered oven 
ito minate detaiU attractiTe. The lively interest he displayed in tho 
romantic expedition of Sir •romee Brooke, hia onalyua of Arctic and 
Antaictia reaoarchea, and hia account of tho travels of Costion among 
the Lappa not only prove tho pleasure he derived &om perusing tho 
narrativea of voyagera and travellers, hut alao his ability in eatimatiDg 
the valne of their resulte. Many must remember the stately figure, 
and the courtly yet courteous manners, of this type of the true Eng- 
lish nobleman, when, opening the holla of the palace of his fiimily for 
the receptJQE of the leading men of science, he collected, as it were, 
the hving gems of intellect within a frame-work enriched by those 
of past ogee as displayed in hia rich coUeetiou of the works of the 
great masters of art ; as well as the dignified manner in which he 
presided over the Geographical Society ; he exhibited indeed every 
quality which is calculated to adorn a nobleman of auoh high social 
position, and to render him a fitting leader of his follow men. The 
versatility of hia talenla has been already noticed ; but it may be 
added that he poseoased the aoul of a poet ; for who hut a poet could 
attempt te transfuse the spirit of a Goethe and Schiller into the 
flnglish language ? — and imqueatioiiably the soul of a soldier, as, in 
addition to the papers in the Quarterly Beview, he translated ' Gkn- 
sowitz's Campaigns iu Buaaia,' the ' Sitges of Vienna by the Turks,' 
and the ' Laat Military Evente in Italy.' This latter aapect of his 
character was strikingly marked by the strong attachment and 
roapoct he always manifested for the great Duke of Wellingten ; and 
his singular ability for military science may be judged from tho 
sound judgment he has exhibited in his Preface, or, as it may bo 
called, Introduction to Clausowiti's " Campaign of 1812." 

TTJH thorough knowledge of the fine arts is well known ; and hia 
general acquaintance with science, as well as his earnest doaire te 
apply it to the practical amelioration of the condition of his feUow 
creatures, was publicly manifested by hia address te the British 
.Association, over which body, at ite meeting in 1842, at Manchester, 
he presided as President, b^ng tlien Lord Francis Egerten. His 
geueroua suppoH of mea of geoiuB, and his domestic Tutnes, flowed 
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fnua the highest qualities of the hninaa heart ; and I need do no 
moro than quote the expresdve words of one of. his intimate fiends, 
as givon by Sir Roderick Murohison : — " His calm exterior and tran- 
quil mannAi oovored a deep-seated enthusiasm for the honour of his 
eonntry, for the progreee and amelioration of hie species, and for all 
that is grand and noble in sentiment or in aottoo," 

Bbab-Askikai. Sir FRAncja Bkactobt, K.C.B,, D.C.L., F.K.S., 
r.K.G.S., Corr. Inat. France, was one of those remarkable men who 
in these days have afforded to tho world a most powerful illustration 
of the fitct, that the highest cultivation of the intellect is quite com- 
patibto with the nautical knowledge and habits which enter into the 
compomtion of a first-rate seaman and an able navigator. If indeed 
the example of Lord Ellesmere has shown how much the highest order 
of nolnlitf may be adorned and elevated by soicntifiG and literary 
tastes, we may also affirm that much of the dignity which has been 
aseociated vrith the names of Beaufort and of Graves, and with those 
of Admiral Smyth and Captain Spratt, fortunately atUl living, and 
of many other iUustrious seamen and navigators, is due to the happy 
combination iu their characters of high scientific attainments and of 
great practical skill. 

Francis Beaufort was bom in 1774, and was an Irishman of 
French extraction. His fiither, the Bev. Daniel Augustus Beaufort, 
was Vicar of CoUon, in the county of Louth, and was directly 
descended from an ancient and noble French family. Francis was 
the second eon, and the heir of some of the talents and tastes of his 
father, who numbered amorist his good deeds tho best map of 
Ireland, previous to the Ordnance Survey, and an able Memoir on 
Ireland ; but it may be added that those who have read the able 
essay upon the Bound Towers of Ireland by one Miss Beaufort, and 
the kind'hearted tati cheerful books written for the benefit of chil- 
dren by the Misses Beaufort, who arc so well known and so highly 
appreciated in Dublin, must furtlLer acknowledge that the tasfos 
and virtues of a whole femily were embodied in the Admiral, 

Though only thirteen whrai he went to sea, Francis had already 
many of the requimtes of an abia ofBcer. On his first voyage, whidi 
.was with Captajn Lestock Wilson, in the ' Vamdttart,' East India- 
man, as a " gninea-pig " — that is, in virtue of the payment of a 
hundred guineas, — he was remarkable for his skUl in observation, 
and the amount of bis nautical knowledge; so that he affitrded 
valuable assistance to his oonummder in surveying the Strait of 
Gaapar, in the Sea of Java. His perilous adventures began thus 
early. The survey was just completed when the ' Vansittart ' atmck 
upon a rock off the laland of Banca (not very £ir from the spot where 
the ' Transit ' went down last autumn), and through the hole stove 
in her bottom daylight and sea poured in alternately. Ail effort was 
made to keep the ship afioat until the fiat shore of Sumatra could be 
reached ; but even the hope 'of a landing on Banca was preaentiy 
jpven up, and she was run agNund on an island seven nulea from 
(Banes.. The crew osoaped in the boats, and, witb the loss of six 
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lives and one boat, reached two EngliBh shipe after five days' rowing, 
with great suffering,* on the open sea, close to the line. This ad- 
ventore happened in August 1789. 

His name had already been for two years on the books of His 
Majesty's ship 'Colossos'; but on his rctnm &om the East lie 
joined the ' Latona,' Captain Albemarle Beitic, and aftenrards tiie 
' Aqiulon,' in which ho was engaged in the memorable action off 
Brest, of the 1st of June 1794, during which ten of the enemy's ships 
were dismasted and seven taken, and after which Lord Howe brought 
into Portsmouth six French ships of tho line, which the £ing and 
Bo^ family came to inspect at the end of the month. They went 
on board the ' Aqnilon ' to eaU round the fleet, and thus young Beaa- 
fbrt made, probably, his first acquaintance with royalty. He was for 
some years the sole surviring ofBcer of that great battle. He fcd- 
lowed hia captain, the Hon. Robert Stopford, to the ' Phaeton,' in 
which ship he was serving when Vice-Admiral Comwallia made hia 
celebrated retreat from the French fleet on tho 17th of June 1795, 
In this ship, afterwards commanded by Captain James Nicholl Morris, 
he assisted at the capture and destruction of many of the enemy's 
ships, and of nine privateers and other vessels. It was in May 1796 
that he obtained has rank of licutonant, and in October 1800 that 
his first great opportunity of distinguishing himself occurred. While 
cruising off the coast of Malaga hia commander observed that a 
Spanish polacca, the ' San Josef,' and a French privateer brig, had 
taken ireAige under the fortress of Fuengirola; and at night the 
young lieutenant was sent in command of the ' Phaeton's ' boats to 
board the ' San Josef.' The French brig intercepted tho launch ; but 
the other crews did their work without ita aid. Tho resistance thoy 
encountered was desperate ; but they obtained their prize, with tho 
loss of one man to thirteen of the enemy, Beaufort, however, receiving 
no less than nineteen wounds. This made him a commander, with 
a small pension. 

The two next years wero spent on shore, but not in idleness. 
Miss Edgewortk tells us that they wore " devoted, with unremittdi^ 
zealous exertion," to establishing a lino of t«lcgraphs from Dublin 
to Galway, an object of great importance as long as the west of 
Ireland was perpetually liable to invasion from continental enemies. 
He received the thanks of Oovemment for his efibrts, declining any 
other acknowlet^ment. 

Once more at sea, he was heard of from the East first, and then 
tho West. As commander of the ' Woolwich,' 44, he convoyed from 
India sixteen Indiamon in 1806. In 1807 he was surveyii^ the 
Bivor La Plata ; and he afterwards went to tho Cape and the Medi- 
terranean. In 1809 he was hovering about the enemy's morehant- 
men on the coast of Spain and at Quebec, being in command of tho 
sloop-of-war 'Blossom.' In 1810 he obtained his post rank, and 
the command of the ' Fredericksteon ' frigat« ; but before he joined 
he was employed in protecting tho outward-bound trade to Portugal, 
Cadiz, and Oibraltu', in accompanying two Spanish line-of-battle 
ships to Minorca, and in acting for somo months as captain to the 
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' Ville de Paris,' a first-rate, in the fleet off Toulon, commanded by- 
Sir Edward Pellew. 

It does not appear to be on record in whicli year of his life it was 
that he so nearly perished by drowning, and underwent the remark- 
able experience of the intetlectiial condition under such a crisis, 
which he afterwards recorded in a letter, at the reqnest of Dr. 
Wollaston. He described himself as " a youngster, at Portsmouth, 
in one of the King's ships." He was not himself impressed as 
others were by the remarkable character of his sensations ; bat he 
saw the importance of every such record, and made it accordingly. 
Interesting in itself, the story is extremely valuable as coming from 
one as singularly truthfiil in recording experience 'as skilled in 
detailing it. Oneofhismost striking acoomplishinents was the power 
of espressing what he meant. The effect of this power was seen 
wherever he went, in the harmony he seemed to estabhsh by the 
deameas of his ideas, and the graphic manner in which he expressed 
them. All the disputlngs and perplexities which accompany ike rule 
of men of confiised mind and speech were extinguished by Peaufort's 
mere presence ; and he at once made every one aware of their own, 
as wdl as of his views and objects. 

This power of renderii^ the most abstruse subject easy of com- 
prehension, a power posseted by very few, was strikingly exemplified 
in the letter to Wollaston, published in Sir John Barrow's Autobio- 
graphy, which describes that peculiar psychological condition of the 
human frame at times when it hovers, as it were, between life and 
death, or ia on the point of yielding up the united existence of body 
and soul, and assuming that alone of the soul. Pew have doubtless 
experienced this condition under the same circumstances as Admiral 
Beaufort, by being snatehed from drowning at tlie very moment when 
the soul was about to assume its undisputed empire ; but many have 
passed through a corresponding state at times when, fever having 
reduced the powers of the body to a minimum, and elevated those of 
the soul te an mmatural and unbalanced sway, sleep ia dispelled 
from the weary eyelids of the body, and the phantoms of past words, 
thooghto, and acts come rushing unbidden, and too often unwelcome, 
upon the mind's eye. At such moments the past is reflected upon 
with pain or with pleasure, in proportion to its relation to evil or to 
good, and doubtless in reference to ite bearing upon the fiiture ; and 
hence the natural reflection of Admiral Beaufort, — 

" May not all this he some indication of the almost infinite power 
of memory with which we may awaken in another world, and thus 
be compelled to contemplate our past hves? or might it not in 
some dt^ree warrant the inference that death is only a change or 
modification of our existence, in which there is no real pause or 
interruption? But, however that may be, one circumstance was 
highly remarkable — that the innumerable ideas which flashed into my 
mind were aU retrospective. Yet I had been religiously brought up, 
my hopes and fears of the next world had lost nothing of their early 
strength, and at any other period intense interest and awful aniiefy 
nronldluiTe been exdted by the mere probability that I was floatiiig 
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on Uie throshold of otornity ; yet at th&t iaexplioable moment, ^en 
I had a fall cooTiction that I bad already croBBcd that threahold, not 
a Buigle thought wandered into the fliture, I wba wrapt entirely in 
the patrt." In sevetal passages of the deeply interestmg Btal«ment 
of Admiral Beaufort will bo observed an idea wbioh was afterwards 
powerfully elabontcd fay Mr. Babbage in the Ninth Bridgewater 
Treatise. 

When he took the command of the ' Frederiokstecn,' in 1811, he 
was on the road tfl &mo as an author. Sir. i. Barrow tells us that 
Beauibrt was selected out of the whole Keditenanean fleet to surrey 
an unknown portion of the coast of Syria. The result of this omind 
was, not only a capital survey, but a historical roview of the country, 
as illustrated by its remains of antiqui^, Beaufort's ' Eanunania* 
was, as a book of travels, sound, substantial, and learned (thanks 
to the good classical education his &ther had given him), and IVill of 
interest at once for the man of science and the scholar. It waa this 
book, with its discoreriee and verifications of ancient sites, which 
had prepared the way for the researches of Fellows, Spratt, and 
Forbes, and more recently of Charles Newton, in Asia Uinor, the 
rcRult of which has been that the Halicamassian Uarblea have 
become part of the treasures of the British Museum. 

After much hazardous service against the pirates in the Greek 
waters. Captain Beaufort went ta work on the survey of Syria, in 
the course of which he underwent extreme danger. In June 1812, 
his party were Burrounded by armed Turks led by a craey dervish, 
and he was wounded in the hip-joint so seriously that the wonder 
was that he ever walked again. It wh a aevexe stmggle for life 
itself; and when his ship was paid off, in the next Ochiber, In «■■ 
still undergoing much pain from the exfoliation of the bone. He 
solaced his enforced leisure by work, preparing for the Admiralty 
such a set of charts of the coasts of Asia Minor, the Archipelago, 
the Black Sea, and Africa, as had never before been seem at the 
Admiralty. They were so drawn, finished, and arranged as to be fit 
for tranrference to the copper without any aid from the hydrographer 
or his assistants. Such is the testimony of Sir John Barrow, who 
recommended him to Lord Melville for the poet of Hydrographer. 

This was in 1829. In 1823 Captain Hurd had died, and Cap^ 
Parry was requested by Ix>rd Melville to fill the post temporarily, 
which he did twice, if not three times. After the resigination of the 
Duke of Ckrence as Lord High Admiral, Lord Kolville again became 
First Lord, and one of his objects was to flU the office of Hydro- 
grapher with the best man that could be found, who should hold it 
pcrmamenUy. There were manyapplicants; but by 1829 twonames 
only remained for chdce — and one of them was not on applicant, 
Captain Peter Heywood. Lord Melville therefore requested ffir 
John Barrow and Mr. Croker to advise him. Sir John Barrow had, 
as wo have seen, selected Beaufort out of the whole Mediterranean 
fleet for the survey in Aeoa Minor ; and that survey having been so 
ably completed, he naturally named for the office of Hydrographer 
Hie accomiiUshed officer who had ao much distdnguished himVlf. 
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For twenty-six years Beaufort was at the Admiralty as Hydro- 
grapher ; and very early in that period he had made his office the 
model on which Copenhagen and St. Fetershnrg constnicted theirs. 
Everywhere hydrography took a new form and existence, through 
the life which he pat into his work. There is not a geographicsl 
discoverer, nor a Ewlons professional student in any naval service in 
the civilized world, who does not feel under direct ohligation ko Eeau~ 
fort for his wnendfic asastanee given through his works, or more 
spedal encouragement by his personal aid and counsel : those, indeed, 
who remember the enttiusiaam with which Commander Wilkes, of 
the United States Exploring Expedition, used to speak of tho ftiendly 
asfflstance afforded by Captain Beaufort, in preparing for that im- 
portant enterprise, cannot doubt of the appreciation in which he 
wag held by bis profesdonal brethren of all nations. 

It has boon no small benefit to the world that the most aceom- 
plished hydrt^rapher of his own or any time was at our Admiralty 
for six-and- twenty years, always ready to avail himself of any chance 
of inoreasing general knowledge, and ever geui^ and generous in 
asnsting every man of any nation who devoted himself to gec^^phi- 
cal discovery or the verification of glimpses already obtained. His 
name ie attached to sereral stations in newly-discovered lands and 
Boas'; fbr instance, it will be uttered in all future times by voyagers 
pastdng up either the eastern or western shores of tho American con- 
tinent to the Polar Sea ; but even when not expressed, it is invisibly 
connected with almost every other modem enterprise of geographical 
discovery ; for he gave a helping hand to every scientific adventurer 
who applied to him, and no one thought of instituting scientific ad- 
venture without applying to Mm. 

When he entered the Admiralty, nearly thirty years ago, he found 
his own department a mere map-ofBce. His mends well remember 
what a place it was — small, cheerless, out of the way, altj^ether 
unfit and inadequate. Tho fact is, nobody but the elite of the naval 
profession had any conception of tho importance of the office — of the 
tme fonctioQS of the hydrographer. Mantime surveying on an ex- 
tended scale was only beginning. We were not yet in possession 
of the fiiU results of the labours of Flinders, Bmyth, King, and 
Owen ; and Sir Edward Parly's view of his office was, that it made 
him the Director of a Chart Depot for tbe Admiralty, and the sup- 
porter, rather than the guide or originator, of maritime surveys. 
Becoming consdous that the times were requiring something njore 
than he oonld give, he wisely resigned. The manner in which Cap- 
tain Beaufort was appointed, without solicitation on his own part, 
, and simply because the best judges considered him the fittest man, 
encouraged him to lay lai^ plaas, and to indulge high hopes. He 
began a great series of works, in which he intended to comprise, 
gradually and systamatically, all the maritime surveys of the world; 
— our own coasts, still shameftilly obscure, being destined fbr a 
thorough exploration in the first place. He designed and began 
what Lieutenant Haury has tdnce achieved. His instractifms to 
surveyiug ofScere show how extensive vtxe his purpcMee as to deep- 
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sea fioundings so long ago tia 1831 ; and the object was never tost 
night of, though he was baffled in the pursuit of it. Whatever de- 
pended on his o)vn energy was done, throughout his whole term of 
office ; but he had to endure tho affliction, often esperienced by highly 
qualified servants of tho Government, of not beiag able to excite a 
sympathy iu his views amongst those in power, or amongst those 
who, keeping watch over tho pubhc purse, sonietinica arrest the pro- 
gress of what would eonduee to the pubhc interest. It is indeed no 
small mortification to compare our Uydrt^raphieal Establishment 
with that at Paris, where the Depot de la Uarine might be taken fbr 
the office of the greatest maritime power in Europe ; or with those 
at St. Petersburg, Copenhagen, and Washington ; but the AnnnH.] 
amount of shipwrecks, and the number of Hves lost through want of 
that knowledge whioh Heaufort would have established a quarter of a 
eeatury ago, gave rise to a severer grief, which weighed heavily on his 
heart, and was probably the most painful experience of his life. The 
universal spread of education, and the more scientific tone which it 
has assumed, wiU, it is hoped, rectify this evil, by satisfying the 
Members of Uovemment, as well as our Legislators, that expenditure 
on sueh objects can never be money thrown away ; and we trust 
therefore that the able successor of Beaufort, Captain Washington, 
to whom I am indebted for most of the materials of this memoir, will 
he secured from the anxieties and mortifications which his predecessor 



Captain Beaufort was so restricted in his office that^ he had no 
subordinate who conld be a comrade in his labours ; and all that he 
had at heart was done by his own hand. Disappointed in some of 
bis hopes, and pinched in his official expenditure, he applied the iiill 
forces of his strong will to make the best of the hard circumstances 
of the case. Sis industry, of constitutional ori^, and sustained by 
principle, appeared something miracnlons under tins stress. Day by 
day for a quarter of a century he might be seen entering the Admi- 
ralty as the clock struck ; and for eight hours he worked in a way 
which few men even understand ; for many years he rose at five, and 
worked for three hours before his official day began. The anecdote 
of his connexion with the maps of the Society for the DifPiision of 
Useful Knowledge has recently gone the round of the newspapers ; 
and all the world knows that, in order to get these maps sold at 
sixpence instead of a shilling, he offered to superintend their pre- 
paration. As if he had not enough to do in his own function, he 
gave the world that set of maps, so valuable that no ship in the 
United States navy is allowed to sail without them ; and it is his 
doing, that they are in a thousand houses which they would never , 
have entered but for their cheapness. 

This is one of his innumerable charities. There was no sort of 
charity in which he was not just as liberal and as wise. There was 
no pedantry in his industry, any more than in his knowledge. He 
never seemed in a hurry, "While too seriously engaged for gossip, ho 
had minutes or hours to bestow where they could really do good ; he 
had consoieEtious thought to spare for other people's aSMis, and 
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miMfest sympathy in their interests, and intrepid advice when it was 
asked, and honest rebuke when it was deserved and might be effec- 
tual. His unobtnisivenesa was perhaps the most striking quality 
of his manner, to observers who faiew what was in him. His piety, 
reverent and heartfelt, was silent, as he preferred that that of others 
should be. His domestic affections were unconcealable ; but spoken 
sentiment was quite out of bis way. His happy marriage (with the 
daughter of his first commander. Captain Lestock Wilson) ended in 
a mingling of pain and privilege which touched the hearte of all wit- 
nesses. Never was so much understood with so little said. She died 
of a lingering and most pain&l disease, making light of it to others 
as long as possible, though the full truth was known to both ; she 
kept her young children about her, with their mirth wholly unchecked, 
to the latest possible day ; and the few who looked in on that sacred 
scene saw that it was indeed true that, as she said, she had never 
been happier than during that painful decline. As for him, there 
was not the slightest remission of public duty, while his domestic 
vigilance so powerfiUIy assisted in smoothing her passage to the 
grave. Now that both arc gone, it is right to present this feature in 
the character of the man so long before known as hero and as savant. 
He came out from the long trial so much changed that it seemed 
doubtful whether he would ever regain his health and buoyant cheer- 
fulness. He lived, however, to see his children fulfilling, each his 
own career of labour and honour: one son in the church, another 
as Legal Eemembrancer (Attorney-General) in Calcutta, and a third 
as a judge in Bengal. By his aoeond marriage, with a sister of 
^aria Edgeworth, he secured a friend to himself and his daughters 
for many of the latter years of his life. 

Among his public labours were those of the successive offices of 
Commissioner of Pilotage, entered upon in 1835, and of Member of 
the Boyal Commission to examine into the state of the Tidal Har- 
bours in the United Kingdom, in 1845. In 1846 he became Eear- 
Admiral on the retired list rather than smrendor his office ; but he 
never Uked his " yellow flag," and the mortification of his retirement 
was but slightly solaced by the honour of the Knighthood of the 
Bath, conferred in 1848. The sudden expansion of railway -projects 
BO increased his work that his health began to &il, but not tOl he 
had reached an age at which few men think of work at all. Early 
in 1855 he was obliged to retire and go home to a sick bed to suffer 
with fortitude the pangs of a painflil and incurable disease. He 
was the same man to the last, — active and clear in mind, benevolent 
and afiectionate at heart, and benign in roannera. Hia activity 
never interfered with his profound quietude and peace ; and his 
quietude and peace deepened, as his mind brightened, to the last. 

He was short in stature ; but none of those who were personally 
acquainted with him will forget his countenance, which could no- 
where pass without notice. Its astute intelligence, shining honesty, 
and genial kindliness revealed the man so truly that, though he never 
lauded himself, few were so correctly estimated, and so highly valued. 
He was attended in his last hours by his adoring children, and died 



34 PROCCBDINGa OF THB GIOLOGICAL ■OCIETY. 

in the midBt of them db the 17tli of December, 1867. Whilst da-> 
ploring his loss, society afaciald be thanJi&l that such a mail vm 
spared bo long for the benefit of mankind. Although most of the 
preceding record is bat the echo of the tribute already paid to this 
gieat man by one of his most distinguished friends, I have thought 
it due to the members of this Society ta pTeserre it that they all 
may be able to dwell on Ihe character and merits of one vho has died 
80 much Instre on this and other scientific societies. Uay the officers 
both of army and navy be encouraged to imitate so bright an example, 
and not be deterred &om doing bo by the senoelees dread of becoming 
too Uartudl 

TaoKu Basi Jbktq, lieut. -Colonel E.I.C. Engineeia, F.R.S., 
P. Geol. 8., F. Ast. S., F.L.8., F.A.8., F. Ge<^. 8., M.I.C. Eng., CoP. 
H.N.H.8. Soston, 8oo. Ethnogr. Paris, &c. &c., vas the second son of 
John Jerria, Esq., civil servant of the E.I.C, who, having for some 
time held a high post at Madras, was transferred to Jafbapatom, oa 
the north of the island of Ceylon, where Thomas Best Jervis was bom, 
AugDst 2, 1796. Lieat.'Gol. Jervis throughout life valued himself 
less upcm his ancestry, although his family is most ancient and respect- 
able, than on the &ct that several of his relatives hod been eminent for 
th^ patriotism, leaming,and integrity. The head of the &mily, James 
Jervys,Esq., possessed the propert^yof Chatkyll,in8tafi'ordBhire,iiithe 
fifteenth century ; and Colonel Jervis would recount with satisfaction 
the &ct of King Charles having been protected and hidden after his 
retreat to the oak, by Miss Lane, one of the staunch royalist mem- 
bers of the &mily. In later times the celebrated divine. Bishop 
Hooker, and the Earl of St. Vincent (Sir J. Jorvis), have nobly main- 
tained the honour of the fanuly. On his mother's side Colonel Jerris 
was descended from a Polish &mily of the name of Ritzo, who had 
been for generations in the royal household of the Qeorges, whom 
they accompanied from Hanover. Baron Grimm's &mily still reside 
in Prussia, where the present Br. Grimm is physician to the king of 
Prussia, and one of the principal medical officers of that country. 

George, Thomas, and John, the three sons .of Mr. John Jervis, were 
sent home to Ei^^d at a very tender age, in accordance witii the 
necessity imposed by the tropical dimat«, for their education, and 
were consigned to the care of their uncle Chief-Justice Thomas Jervis, 
of the Chester circuit. Thomas was first transferred tea maiden aunt, 
JSiaa Jervis, at Lichfield, an excellent Christian person, from whose 
watchful care he acquired that deeply-rooted principle which was 
always one of his most marked characteristics. The first school he 
went to was kept by a Dame ; and, being there tat^ht along with little 
girls, he was thoroughly grounded in English grammar, and other sab- 
jecte too often neglected or omitted at boys' schools. From hence he 
probably derived an habitual gentleness of disposition, so that he had 
an uncommon tenderness of feeling, even towards the brute creation, 
never liking to inflict pain even on an insect. From IJchfleld he was 
placed at a school at Bugely (Stafi'ordshire),and subseqoentiy sent up to 
tewn to Judge Jervis, whose wife, having children of her own, tdways 
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treated the three " India boys" with eomparatively little ceremony. 
Thomas was sent to Hr. DelaTosso's excellentolaBsical school at Bich- 
mond, and, haviug to trust entirely to his own exertions for getling 
on in life, early showed an eager thirst for knowledge ; so that, instead 
of wasting his youtli in play, he studied with the greatest attention, 
and was soon one of the most proficient in the school for his clas- 
sical knowledge, taking great delight in Ctreek and Latin poetry. He 
now became very desirous of acquiring a knowledge of other subjects 
then so much neglected at classical schools, as is stiU too &equentiy 
the case in great seminaries : he procured some books on elementary 
mathematics, and studied them diligently, making himself by his 
eeal a favonrite with the principal. During the holidays, which he 
spent with his uncle, he still pursaed his studies by himself, and 
spent his allowance of pocket-money in procuring little French 
books, a pencil, or something similar, exhibiting an eneigy In the 
pui^uit of knowledge uncommon in a lad of his age, though shared in a 
measure by his two elder brothers. He now persuaded his cousins to 
teach him a little French and drawing, and he always remembered 
with gratitude the simple lessons of one of them who thus assisted 
him. Hence he was sent to Addiscombe College to study for the East 
India Company's service, in which for several generations his &mily 
and relatives had passed the best years of their life. He had here a 
better opportunity of studying the languages, French, Hindustani, &e., 
and under the able professors of that establishment he mastered the 
eleraenta of mathematics, becoming, as he advanced in knowledge, 
enraptured with the subject, which he followed up to the day of hw 
death with unwearied delight. After having remained the requisite 
time, he passed a most honourable examination for the Engineers, 
being one of the foremost of the cadets of the year (and there was no 
lack of talent among the candidates for the Engineer service) ; and he 
was sent to Worcestershire, under Colonel Mui^e, K.A., to work on 
the Ordnance Survey of England : the part he surveyed was the town 
and neighbourhood of Bromsgrove, since engraved on the l-inoh scale. 

He now embarked in the fleet which was despatched to convoy 
tiie merchantmen sailing for Bombay, and he arriTod at that port 
iii Uay 1814. Immediately after his arrival he entered <m the 
responsible duties of his profession, and had tbe control of large sums 
of money, il28,000 having been spent by him in erecting eivil and 
military buildings ; and at one time he had five thousand natives 
nnder his orders, whomhe'had toinstruct in bricklayere' and masons* 
work. To make up for the scarcity of limestone, he examined the 
beach, and, finding that there was a considerable bed of recent shells 
in the neighbourhood, he persuaded old women and children and 
infirm villagers, by liberal offers, to collect them in baskets ; and so 
great was the quantity obtained, that the kilns were filled and the 
building rapidly erectid. He was appointed interpreter to Major* 
General Eeir, in Oozerat, in December 1817 ; temporary A^stant 
to the Superintending Engineer at the Presidency in February 1819 ; 
and Executive Ei^ineer, Southern Concan, in September 1819. 

In 1820 he requested to be appointed to survey the Southern 
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Concan. The Chief Engineer oonaidered " the offer creditable to thfl 
activity of the oflcer;" and Lieut. -Colonel Kennedy recomniended 
that he should be ponnitted to conunence on the proposed under- 
taking, aa beiiig in all respects highly qualified for executing aueh a 
work ; and the Qovemor in Council authorized his being employed 
in making the survey whenever he could be spared from his oUier 
duties 08 Executive Engineer. He was thanked by letter on the 
6th December 1820, by Jlr. Pelly, the Collector and Magistrate in 
the Southern Concan, for the admirable internal organizatiOQ of his 
department, and was then placed at the disposal of the Commander-in- 
Chief, to be employed on an expedition against the pirates in AraMa. 
■ His Report on Weights and Measures was noticed as "highly 
creditable to his talents and philosophical researches," and obtain^ 
a special acknowledgment from the Government, dated July 1822, 
which espressed their approbation of the ability and research it 



In 1824 Lieut. -Colonel Sutherland, Deputy Snrreyor-Oeneral, 
bore testimony to the value of Lieut. Jerris's services as a Trigono- 
metrical Surveyor, and in the same year the Government expressed 
its approbation of the " zeal and diligence he had displayed in the 
preparation of certain Revenue and Statistical papers ;" and in June 
1826, noticed in terms of approbation his "able and intelligent 
Report on the State of Education in the Concan." 

In 1829 the Commander-in-Chief (Sir Thomas Bradford) sub- 
mitted to Government, Captain Jervis's application to be appointed 
Deputy Surveyor- General of India, on tbe death of the Surveyor- 
General, with bis Excellency's warmest and most unqualified re- 
commendation that it should be comphcd with. " Captain Jervis," 
bis Excellency adds, " was employed under the late General Madge, 
from whom he has the highest testimonials, in the grand Trigono- 
metrical Survey of England in 1812. His Excellency conceives bjm 
to be the most qualified person that could possibly be selected for 
the situation to which he aspires." 

He was appointed Inspecting Engineer of the Surat division in De- 
cember 1829 ; Superintending Engineer at the Presidency in 1830 ; 
in the same year Acting Inspecting Engineer in Guzerat ; afterwards 
Executive Engineer in Ahmodnu^ur, and Acting Executive En- 
gineer in £e^nm, in March 1831. . 

The Government expressed their satis&otion at the zeal and enei^ 
he had displayed in prosecuting his reseflrchos, and for information 
be had afforded respecting slate-quarries discovered in the Southern 
Mahratta coimtry. In 1833 the church built by him at Belgaum 
was stated to reflect great credit on his taste ; and the following 
extract from a letter addressed to Captain Jervis, dated 8th Angust, 
1831, will show the high estimation he had then acquired : — " The 
Governor in Council, highly appreciating the value of your labours, 
and desirous of securing to the Government and the public all the 
benefits that can be derived from them, accepts your offer to prepare 
a copy of your Stetistical Memoir of the Concan in a complete state 
and form for publication," 
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In February 1835 the Government reported that Captain Jorvia 
Lad completed his atatistieBl reports and memoir on the rovenue-Bys- 
tem of the Concan, and had furnished a -volume of beautdfidly executed 
maps and plans, " whicji icfloct great credit on him." In 1835 also 
the acknowledgmenta of Government were conveyed to him for his 
" curious and interesting volume on Weights and Measures ; " and the 
Glovemor in Council stated that he considered Captain Jervis deserved 
great credit for having devoted his spare time and distinguished talents 
to the illustration of so difficult a question. 

He was appointed Superintending Engineer at the Presidency in 
May 1835 ; and member of a committee to take into consideration 
the best plan for the eoastnietion of a causeway between Bombay 
and Colaba in October 1835; and the Government subscribed for fifty 
copies of his Statistical and Descriptive Memoir of the Western Coast 
of India. 

On his quitting India on fiirlongh te Europe in 1836, Government 
expressed " the high sense ■which they entertained of his character, 
professional skill, and talents, Hefore his departure he drew up a 
code of instructions, at the request of Sir Thomas Bradford, the 
Commander-in-Chief, in three languages,- — English, Hindustani, and 
Mabratta. In 1837 the Court of Directors awarded bJTin q donation 
of 10,000 rupees as a testimony of the h^h sense which the Court 
entertained of the value of his labours in conducting the geographical 
and statistical surveys in the Concan. In 1838 the Court expressed 
their approbation of "the zeal evinced by him for the adt-ancement 
of the objects of the Survey of India by making himself fully ac- 
quainted with the details of the system which is pursued upon the 
Irish Survey ; " and about the same time he was appointed te super- 
intend a series of tide-observations te he made upon a imiform prin- 
ciple at various pointe of the coast of India, He returned to his 
duty in October 1839, and was appointed Superintending Enpneer, 
Morthem Provinces, in March and May 1840. 

On his retirement from the service in December 1841, the Governor 
in Council stated that " he will have much satisfection in bringing to 
the notice of the Court of Directors the services of Major Jervis in 
the several branches of bis particular profession, and also' as an 
officer eminent for bis general science and research ;" and the testi- 
mony borne to his services by the Bombay Government was creditable 
to hun and most satis&ctery te the Court of Directors. 

In 1830 Captain Jervis married Miss A. S. Paget, daughter of 
William Paget, Esq., M.D., 48th Regiment ; and this lady, having 
.been the intimate friend and coadjutor of Mrs. Ibbetson the botanist, 
was an able assistant to Captain Jervisin his description of the in- 
digenous flora of the Concan, as she made wator-colour drawings of 
almost all the flowering plants and trees of the Province : the work 
he then projected has not however been published. 

Whilst in London, Major Jervis drew up a statement of the 
scientific researches which he deemed te bo desirable in Shedda ; and 
this comprehenrive report was considered so valuable and so im- 
portant, that a memoruil was addressed te the East India Company 
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00 fhe 14th of July 1838, cdgned by Hia Boyal Highness the Duke 
of Sussex, as Fieeident of the Boyal Society, and many of the most 
iUustrioua membera of that and other Societies, urging that Hia 
Government in India might be directed to forward in every possible 
way his views ; and no one expressed himself with more characteiisda 
and generous warmth in his &vout than Sir Roderick Uurchison. 
About this time Major Jervis had been appointed Surveyor-General 
of India in succession to the present Colonel Everest ; but, finding 
after his return to India that that officer had no intention to retire 
so soon, he gave up his hopes of being ever able to carry ont Ms 
£ivourita project, and retired, as has been stated, fiom the serrice, 
in January 1842. 

Whilst in India his discovery, and application to useM purposes, 
of lithographic stone, and his examination and description of the 
date-quarries he had first discovered in tho Western Gh&ts, and his 
report to Lord Clare and the Governor-General of India on the 
geolt^cal structure of that portion of Western India which lies be- 
tween the 15th and 19th degrees of north latitude, were all important 
ecientjfio services ; and on his return home the activity of his mind 
did not relax, and he spent his time in educating his own &mily, 
seeking to find some congenial employment that might keep hiB 
faeultieH in full exercise. 

In 1843 he began to set up with hie private tanAa a lithographic 
press, for the purpose of promoting the education of the natives of 
India, whom he loved to his dying hour, and wished to see enlight- 
ened. The productions of his press were all of a useM character; 
and the first thing he did was to prepare forms for the E.I.C. for the 
collection of revenues, the management of the marine engines of 
the navy, and a variety of other forms, which he fiimished, by the 
highly scientific processes he adopted, at a very moderate charge. 
Among the various papers which Major Jervis proposed to the 
Indian Government is one which is of great importance, as it urged 
the adoption of properly lithographed post-office-orders in India. 
In writii^ to Lord Uardinge, March 24, 1845, Major Jervis says: 
" A Government post-office-order and letter of advice, in the opinion 
of General Morrison, formerly in the Supreme Council, several of 
the most eminent judicial authorities lately in India, and many of 
the members of the Court of Directors, woiid go further to suppress 
murders, crimes, and misrule consequent on the transmission of 
money by private hands than any other thing." 

The few maps and papers printed by Major Jervis at his private 
press were equal to the best of the day, according to the testi-^ 
mony of many able gec^raphers ; and Mr. Greeuough thus writes, 
" Your map of the Duskrooe Purgunnah is admirable both in design 
and execution ; would that the whole of India were laid down on 
yonr model!" (December 6, 1844); Sir G. Eonnie says, "I could 
not have conceived the perfection to which the lithographio art had 
arrived till I saw these specimens, although we have have had much 
experience in our dealings with the trade for railway and other 
maps" (January 21, 1845); while with regard to tiie m^ps of 
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India in the Temaonlar lai^umgeB, which Major Jervia vrb deain>iu 
of making for the miesioiiaiy-BchoolB, had funds permitted, Mr. 
Davis, the best Chinese acholar of all Europe, speaMi^ of the Plan 
of Fekin, tsbb pleased to say that it was Qiejinest ^eeinien of Chinese 
writing he had over seen, and he would compare it with the native 
Chinese. Nor was the encouragement of native female education a 
trifling object aimed at by Major Jervie, who felt how important the 
example of mothers must bo in after hfe to the rising generation. 

At the commencement of the Russian war. Colonel Jervis examined 
the materials forthcoming to enable the aUies to gain a knowledge 
of that country, and early fixed upon the magnificent map of the 
Crimea which had been prepared by General Sf nkhin and the Russiaa 
staff. He obtained pennisBion to trace it himself at a Continental 
library, and, having completed it and translated the names intxi 
English, brought it to England to lay it before the Duke of New- 
castle^ ^ong with other raio documents not to be procured in Eng- 
land. After urging the subject long and firequeutly, and impressing 
upon the Government the absolute necessity of having geographical 
information for the troops, his Grace permitted him to furnish two 
or tht«e copies of each of these documents, officially, to commence 
with. In ten days — leas time than he could have sent to Yienna for 
another copy of the Austrian map of Turkey — he produced, entire in 
twenty-one sheets, two hundred copies at the service of the Govern- 
ment 1 The map of the Crimea was also ready before the army left 
Varna; and by it Lord Raglan mentions that he made his flank 
movement by MacKonzie's farm. Soon aftor, the Government seat 
copies of these maps to the geneial-officcre ; and in alluding to this 
subject, Coloneljervis wrote thus to the Duke of Newcastle :— (1854.) 
" 1 believo it is not generally known that the present is ihejirat war 
in which the British force* have been sallied with (Ae mo»t needful 
help to suceesi, correct and suitable land-maps. To your Grace and 
Lord Brian's acceptance of my services is asoribable, as well aa to 
the exertions of the Hydrographer at the Admiralty, Admiral Sir F, 
Beaufort, and bis coadjutor Capt. Washington, R.N., that the army has 
been fumished with ^e earliest and best inibrmation of the distant 
countries in which they are now engaged. This service as regards 
the army has been honourably ree<^nized by the principal Staff- 
Officers, the Commander-in-Chiof, and many distinguished personages 
in France and England ; nor least by her moet gracious Majesty the 
Qaoen, the Emperor of the French, and the Miuiat^ra of War and 
Marine." In on unknown country, on a conflict so momentous, geo- 
graphical information must be inestimably valuable. 

Much of this important .service was carried out at his own cost and 
by his own and his son's labour ; and ho pressed npon the Government 
in very emphatic t^rms the advantage which would be derived from the 
establishment of an office in connexion with the army, similar to 
that of the Hydrographical Office connected with the navy. 

After some months. Colonel Jervis procured from the French Go- 
vernment 1476 maps of the choicest kind, and offered these as a 
ttudeus for the new office. Soon after, he was appointed, March 1S56, 
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to be the Director of the Topographical nai Statistical Depot of the 
War Department, with one oseiHtant to attend to the details of work- 
ing, Sec., and, to act as hia deputy in his absence, his son, Mr, W. P. 
Jervis, all other assistants being merely hired, by the week. This 
vaa almost the last work of the Dnke of Newcaatlo, and will doabt- 
less be remembered as one of the greatest iraprovcmenta in the orga- 
nization of our army, for the first step taken by Colonel Jervie was to 
impress the Minister with the importance of attaching to his office 
ft set of intelligent officers who should form a top<^;raphical corps, and 
accompany the troops in the Crimea, Asia Minor, and indeed in every 
campaign. The firat corps sent out under Colonel Jervis, and equipped 
with instruments, &c., went to Erzerum, where they surveyed the 
whole sources of the Euphrates on a large scale, and the plain and 
town of Erzerum, sketching in the hilla, &c. : this survey was 
afterwards employed in connexion with the frontier- survey from 
Ararat to the coast. Lord Fanmure did not sanction a topographical 
corps for the troops at Sevastopol, though the Engineers of the 
TnrkiBh Contingent were regularly supplied with instruments and 
materials from the Topographical Depot, and sent home some valuable 
maps. It may however be observed that the propriety of attaching 
a scientific corps to the Crimean army had been submitted to Lord 
Baglan by a different person, and that the project would have been 
carried out had not insurmountable difficulties appeared in the way. 
Lieut. -Colonel Jervia had the ment of originating the important 
establishment of a Top<^raphical Office in the War Department, and 
ho did much with limited means ; wc must not however condemn 
the higher authorities for not at once raising such an establish- 
ment to its utmost elevation, as no men in power can neglect the 
necessary economy of public money. It cannot be doubted that 
tlie Topt^iraphical Office will go on improving ia exceUence and 
importance, and that the remembrance of its first head will be Icmg 
associated with it. The works of lieut.-Colonel Jervis on geo- 
graphiwd and other scientific subjects were very numerous ; and 
I may mention especially, as proofs of hia labour or ingenuity, hia 
model of Sevastopol, which is in the War Department (it ia 14 feet 
by 10, on a scale of ten inches to a mile, with true altitudes, and was 
coloured skilfiJly by the kindness of Mrs. Colonel Jervis), and a new 
8j-stem of projection for maps, called by him " cycloidal," and which 
has been employed in his official maps of the Caucasus (two sheets) 
and the S.W. of Asia, Circassia, the Caspian, &c. ; of these, nine sheets 
are more or less completely engraved and issued. 

Lieut.-Colonel Jervis is now gone ; but we may fairly say that the 
Eeiat India Company has seldom posaesaed- an officer of more energy 
and ability, that his services at homo were very valuable, and that 
in every respect he was a moat kind and estimable man, fulfilling all 
his duties, as a loyal subject, a faithfiil husband, and an afkctionato 
lather, in the moat exemplary manner. 

Geokoe Weaee Beackenhidoe, F.S.A., was bom on the 4th of 
Januarj", 1775, in Hanover County, Vir^nia, at that time etUI sub- 
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ject to the British crown. He was the eldest Bon of Geoi^e Brack- 
enridge of Winash, Brialington, who was a Scotchman hy descent, 
though horn at Bristol, where his femily had recently settled, and 
of Swah, pangest daughter of Francis Jerdono, Esq., of Louisa 
County, Virginia, and formerly of Jedburgh, N.B. The father of 
Mr. Brackenridge had settled in America aa a planter and merchant ; 
hut, entcrtaaning conscientious scruples on the principles and pro- 
priety of the American rovolution, he returned to England, and 
placed his son at the school of Dr. Estlin, at Bristol, where he was 
initiated in the mysteries of commercial pursuits, and became ulti- 
mately the senior partner in a leading and long-ratablished West 
India firm. As a man of business he was chMaeterized by high 
principles of honour and integrity, and by habits of accuracy and 
punetuahty. He exhibited at an early age a taste for science and 
literature,' and in spit« of the demands of commerce upon his time, 
rendered more absorbing by the distractions of the revolutionaiy war, 
he fonnd leisure for inqniries into medieeval antiquity and more than 
one branch of natural history. He formed a good collection of the 
Coleoptera ; and his cabinet of organic remains, which in the early 
days of geological science ^as of much repute, is still of value for its 
specimens of fossils connected with the strata of the West of England. 
He was very accurate in his examination of fossils, and brought under 
the notice of Mr. Bowerby a specimen of Ammonite, remartahle feo: 
the striking and peculiar form of the lip, which was found at 
Dundry, near Bristol. Before arriving at his fiftieth yoar, Mr. Brack- 
enridge abandoned his commercial pursuit, and purchased the resi- 
dence of Brishngton. He had before, like many of our leading men 
of science, found it possible to exercise the faculties of his mind 
during many a leisure moment on objects of more stirring interest 
than the dry details of business ; hut he now gave himself up to the 
full gratification of his refined tastes, collecting much more largely 
than he had done before, fitting up his library in the Tudor style, 
and enriching it with richly-cut furniture, and with fine specimens 
of stfuned glass. As an antiquary, he devoted much attention to the 
investigation of the architectural features of Bristol, that pictnreeque 
old city, where he had passed so much of his early life, and to the 
preservation of many of its ancient reUcs, 

He asosted most liberally in procuring the best illustrations for 
' Collinson's History of Somerset^iire,' which work must therefore be 
looked upon as bearing testimony to his love of topographical research. 

Having for the last twenty years of bis life spent the summer and 
autumn at Clevedon on the Bristol Channel, he liberaJly promoted 
the building of a new church on Clevedon Hill, contributing the 
greater portion of the building-fund, and adding a permanent endow- 
ment: bis son was appointed its first minister in 1839, when the 
church was consecrated. Though, &om his retired and domestib 
habite, he was not generally known in his neighbourhood, he was 
valued by those who £d know him for the kindliness of his dispo- 
sition, his great powers of conversation, and the many sterling 
qualities of hie character. He married, Nov. 11, 1800, Ma^, yoong- 
ett daughter of Bobert Burt, Esq., of Bristol, and of Tracy Vark, 
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near Bath, who died Uaroh 20, 1855. He was not long left behind 
her, 08 he died Februaiy 11, 1856, at his honae at firi^ngton, near 
Bristol, aged 81. 

Chaeles William Wentwokth Fitzwilliam, fifth Earl FiiawiL- 
i,iAK, E.G., was best known to the world as an enlightened liberal 
politdcias, but his claim on our respect ie founded upon his desire to 
promote the inteUeotualadTonccment of his fellow men, as manifested 
b; the fact that since the year 1833 he filled the office of Preaident 
of the Yorkshire Fbilosophical Society. He has been soooeeded by 
f^Q Earl of Carlisle, but the services of twenty-eight years' presi~ 
denoy are not likely to be forgotten by the members of the Yorkshire 
Philosophical Society. 

As a soldier myself, I cannot pass by the name of Colonel W. Q. 
Eliot in silence, though I have been unable to obtun any speoific 
notice of his life. The officers of our military and of our nav^ pro- 
feasion should be encouraged to enter upon a study which is so ca- 
pable of being made valuable in praclice ; and the veiy fact of joining 
our Society proves that r^ard for science which it is our object to 
ipoulcate and to cherish. 

I hare now to notice the distinguished foreign members wh(mi it 
has been our misfortune to lose during the past year, and I shall 
b^in with U. Akde£ Hubebt Oukont, who was so well knovra to 
many of our leading members, and whose career, though short, was 
productive of great results. He was bom in 1809; and such was 
his earnest pursuit of his &Tourite science, that at the age of twenty 
(in 1829), he produced his first geologioai essay on the " Geologicd 
Constitution of the Province of Liege," and addressed it to the 
Royal Academy of Belgium, by which body it waa crowned with 
hononr. Ten years afterwards the merits of this work obtained for 
K. Dumont the award of the WoUaston Medal from onr Society. In 
1834 (April 5) he was chosen a corresponding member of the Bel- 
gian Academy, and in 1886 (Dec. 15) he was admitted a regular 
member. About the same time, at the Fecominendation of the Bean ■ 
of the Academy, and of the late M. Cauchy, also a member of the 
Academy, M, Dumont was named, by the tiovemment. Professor of 
Mineralogy and Geology to the University of liege, and was requested . 
to undertake the difficult and important task of drawing up a geolo- 
gical map of Belgium ; and it is much to be feared that, honourable 
as that work must be considered to his native country and to him-t 
self, the labour and anxiety connected with its preparation were 
fatal to his health. 

In 1852 his Memoir on the Rhenish and Ardennes Formations, in- 
cluding the Ardennes, Brabant, Condroz and the Rhine, shared with 
J}e Konlnck and Van Seneden the first great quinquennial prize in the 
natural sciences decreed by a jury selected &om the Academy. In 
January 1855 the Academy selected him as its director for the year 
186B, and he had only completed his year of office two months when 
he WIS Bfiatcbed away by death ; and it may be considered % tou^hl^ 
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inoideiit, th&t the only survivor of those membeTs -who assisted at the 
fbundatioii of the Academy, M. D'Omaliua d'HaUoy, came to Belgium 
to bid adieu to Sumout, vhose early progress he had encouraged, 
■whom he loved as a son, and by whom he was revered as a parent. 
Tor twenty years his life was devoted to the preparation of the geo- 
It^ioal map, during which time he shrank from no labour either of 
body or miad, exploring every spot in Belgium, and not allowing a 
ainglo geological fact of importance to escape his attention, so that 
his inqnirieB extended from the primary to the tertiary formations 
inclusive. The merit of the map cannot be disputed, even though 
doubta may be entertained as to the nomenclature made use of ; and 
Tve may adopt the following words of one of his eulogists vrithout re- 
eerve: " Though he was, perhaps from a natural disdmn for ordinary 
pieans of success, too careless about popularizing his ideas beyond the 
class he taught, his maps will retain their value, even thot^h it may 
be neoessary to change his nomenclature ; and they are so manifestly 
stamped with the character of exactness and reahty, that it may be 
expected that the divisions which he has adopted will be hereafter 
taken as general types of formations : indeed they have already been 
adopted in Germany for m^y formations, so that they have already 
obtained a place in geological science." The feilure of his health 
forced M. Dumont to travel ; and he discovered on the shores of th^ 
Bosphorus, and on the mountains of Spain, formations equivalent to 
those he had recognized on the plains of the Ardennes and of Con-> 
droz ; and it was then that he conceived the idea of forming a geo- 
logical map of Europe, a map which has appeared, and must be looked 
upon as one of the first serious attempts to establish on a lai^ scale 
the geological correlation of the various countries of Europe. 
. like our late friend Mr. D. Sharpe, to whom he was well known, he 
was snatched away in the very prime of hfe, and at a moment when 
still greater advances is geological science might have been reason- 
ably expected irora. him. The University and the Government of his 
QOimtry had however done much in that brief time to testify their 
estimation of him. Many of his academical honours have been al- 
ready noticed ; but it may be mentioned that ho was a Coromander 
of the Order of Leopold, a Knight of the Order of Conception of VUla- 
Yigosa of Portugal, and of the Polar Star of Sweden, whilst he was 
a member and one of the founders of the Eoyal Society of Sciences 
of liege, Member of the Society of Sciences, Arts and Belles Lettres 
of Hainault, Honorary Member of the Central Society of Agriculture 
of Belgium, of the Association of Engineers, formed on the model of 
the School of Mines, and of the Society of Emulation, Member of the 
Academies of Kaples and Turin, formerly Pr^ident of the Geological 
Society of Prance, Member of the Impenal Society of St. Petersbu]^, 
of the Society of Naturalists of Moscow, Corresponding Member of the 
Society of Physical, Chemical, and Agricultural Sciences of France, and 
since 1841 a Foreign Member of our^ciety,the loss of whomvrUl be 
deeply regretted by many of our members, and by none more thaq 
!^. Austen and Mr. Prestwich, both of whom were intimately ac- 
quainted with him personally and knew well his worth, 
"the fireoeijing observations are sufficient to prove haw fuU; Jf, 
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Somoiit had earned the high character for unwearied zeal and energy 
in geolt^jical research, ascribed to him not merely by his own coontry- 
men, but by the geologists of all Europe : some further remarks on 
his writings aro, however, necessary to give a clear idea of his great 
and varied talente, as well as of that independence of mind which 
led him perhaps sometimeB to an excessive dread of being shackled 
by systems. The Memoir on the Geological Constitution of the Pro- 
vince of Liege waa hia first great work, and gained the prize offered 
by the Academy of Bruesels for the essay which should beat Mfll the 
following conditions : " describe the Geology of the Provinceof liege; 
point out the mineral species and accidental fossils which are there 
found, the localities where they occnr, and the synonyms of all sub- 
stances already known and which have been before described." 
There were two other competitors for this prize ; and the epigraphs 
attached to the papers of Domont and of his next ablest opponent, 
who gained a silver medal, are as follows : that of the second com- 
petitor was a passage from BaUlet to this effect, — " few systems and 
many fiicts, ought to be the motto of a Naturalist," a sentiment 
which well defiieB the views of Dumont himself, whilst his own 
epigraph, " the relative age of the primordial rocks cannot be deter- 
mined witli certainty &om their inclination," may be taken as the 
expression of the results of hia labours. 

M. Dumont adopts the nomenclature of D'Omaliua d'Halloy for 
"Terrains" or Formations, and that of Alexandre Brongniart for 
Bocks. The primordial formations of the province of liege he do- 
scribes as occurring in basins, the sta^tification as conformable, and 
the rocks as divisible into throe groups, which, in cenfonnity with 
the views of D'Omalius, he designates the Schist- or Slate-group, 
theAnthracitiferous group, and the Coal-group ; the coal-group rest- 
ing on the anthracitifferouB group, and that upon the slate-group. 

Describing his rocks from below upwards, he enumerates in the 
date-group : 1. Diallage-slate, consisting of a paste of talc with 
lamellar diallage disseminated ; 2. Hed Slate, consisting also of a tal- 
C0B6 base, with red grains of (?) peroxide of iron ; this and the preceding 
beloi^ to the " Steaschiste " of Brongniart ; 3. Common Clay-slate ; 
4. Quartz- and talc-slate; 5. Gramilar Quartz ; 8. Talcose Conglome- 
rate and Fuddingstone ; 7. Freestone or Diorite of Brongniart. 

These rocks might be considered as forming parts of one great 
whole, the varieties being consequent on the accidental presence of 
certain mineral elements in different parts of the seriee at the time 
when crystallization was induced in the mass by metamorphic action ; 
but M. Dumont divides them into two systems : the Inferior com- 
prising the Diallage-slate, the Granular Bed Slate, the Talcose Pi^- 
dingstone, and a little Clay-slate ; whilst the upper system principally 
consists of common Clay-slate and of Granular Quartz, including in 
some parte Taico- quartz- slate and Gire«iBtone : but this arrange- 
ment, if invariable, would be quite consistent with the theoiy of a 
ramultaneous metamorphic change through the whole maas. 

The several rocks which have been named as constituting the Slate- 
formation are not irregularly distributed, but are arranged in definite 
order. The whole fonnati^a in the province of Liege ii divided into 
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Uiree distiiict portions by tlie Anthracitifcrous formation : on tihe 
South-east it ocoapies the whole region of the Ardennes, and is there 
covered only by its own debris, except in one locality, where a small 
band of the " Penean" (the Perraian of our nomenclatureicomos to the 
surface ; at the North-east it is almost entirely covered by second- 
ary strata, whilst in the centre of the great Anthracite-basin it 
occurs in discontinuous bands parallel to the lateral edges, which 
have thus been lifted up like idands in the centre of the great de- 
presaon. Had this elevation been carried aufflciently fer, the An- 
thracitiferous formation would have been divided into two parts ; 
but it has stopped short of a complete separation, the lower quartz- 
nlate of the Anthracitiferous formation covering it in many places, 
though the limestone immediately above the quartz-slate is completely 
divided into two prindpal basins by the quartz-slate. In the Ar- 
dennes alone is the lower system of the Slate-formation found, and 
it there forms a angle band, whilst the upper system occurs as two 
bands, one to the north and the other to the south of the lower 
system. It is unnecessary here to follow iS.. Dumont in his very 
careful and able examination of the mineral character and products 
of these rocks ; but it may be said that the ^'mmetrical arrangement 
of the rocks forming the lower system, in the following order &om 
below upwards — Diallage- elate, Ked Slate, Common Slate, Talcose 
Fuddingstouo—ou each side of an anticlinal asis, proves that the 
lower system here forms a saddle-shaped elevation, just as the upper 
system appears to do in the centre of the basin, with this difference, 
however, that it is not covered, as the upper system partially is, by 
the next series in regular order of superposition. Passing over the 
local descriptions of the Slate-formations, tho AuthracitiferouB form- 
ation is nezt in order, and is divided by M. Dumont into four sys- 
tems, namely : 1st, Slate, Sandstone, and Conglomerate, oaUed the 
Lower Quartz-slate ; 2nd, Limestone and Dolomite, called the Lower 
Limestone ; 3rd, Slate and Sandstone, called the Upper Quartz-slate ; 
4th, Limestone and Dolomite, called the Upper Lunestone : and in 
both the limestone-divisions the Dolomite occurs, though not always 
present, between two bods of common limestone. M, Dumont, in his 
remarks upon the order of superporatiou of these rocks, states that the 
lower quartz-slate -systom graduates, at its junction with the slate- 
system of tho Ardennes, so imperceptibly into fbe slates, that it is 
scarcely possible to mark distinctly the line of separation, and he 
refers this system to our Old Ked Sandstone ; but he does not in this 
Essay effect a correlation of the three remaining systems of the An- 
thracitiferous formation with English formations, nor do I think that 
the list of fossils ho gives would alone have enabled a geologist to 
decide on the true position of the Anthracitiferous and Coal formations 
of Liege ; as, for example, in the fossils of the Lower Quartz-schist 
appear the names iVorfucfta hemi^h(Fricui, P. eomaides, P. concinnta, 
and, in the Upper limestone System thereof, Calymene Tristani, C, 
mamvpfahalma, whilst in like manner Spirifer attenuatui is recorded 
as occurring in the Upper Quartz-schist below the Coal-field, and in the 
Penean or Permian formation above it I do not mention these palteon- 
tological obscurities with an intention to detract from the great 
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bieritfl of M. Dmnont's Essay, but simply to show bow ilnpmdble it 

is to determiiLe the relattve ages of the strata of the earth without an 
appeal to the fossils, or, in other words, to the Natural History, of 
each BuccessTe epoch. M. Dumoat detailed with the utmoet ability' 
the mineral structure and the physical peculiaritiee of the province 
of Liege, and his work became a natural basis for the ihture researches 
of himself and others ; but a district so much undulated by distotb- 
Bnce was not to be satis&ctorily unraveled by such a system of in- 
vestigation alone. The identification, however, of the Lower Quartt- 
^chist of the AnthracitiferouB formation witb the Old Bed Sand- 
stone, and the determination of two sueeesaive limestones, the lower 
and tiie upper, were important ateps towards the final establldunent 
of the Devonian as a true formation. 

In his subsequent memoirs on the rocks of the Ardennes and oi 
the Rhine, M . Dumont observes that in his preceding work he had 
proved the accuracy of M. D'Omalius d'SaUoy in dividing the pri- 
mary strata of the North of France into the Slate, Anthraoitifetoua, 
and Coal formatdons ; and he then adds that suhsequently Sir R. 
Hurchison had proposed for the same formations the names of Silurian, 
Devonian, and Carboniferous, — denominations which, having been 
adopted by many I'Vench geologists, had replaced those of D'Halloy. 
H. Dumont also admits that the undulations and dlHturbancee of the 
four systems into which he had divided the AnthracitiferouB forma- 
tion produce such indefinite alternations of the calcareous, schistose, 
and quartEose divisions, as to render their study very difficult, 
though he states that by purely geometrical conedderations he suc- 
ceeded in demonstrating tiie existence of two calcareous deposits 
within the Anthracitiferoua formation, and adds tiiat Murchison 
had arrived at the same result in England, having allocated the 
Lower limestone to the Devonian, and the Upper to the Carboniferous 
formation. Without doubt the labours of H. Dumont were in this 
respect most valuable, eis affording a proof of the just claim of the 
Old Bed Sandstone to be considered part of a true formation, and 
his observations correct ; but his subseqaont remarks are not equally 
well-founded, when he speaks of the dif&culties which those first-rate 
geologists, Sedgwick and Murchison, experienced in determining the 
precise bonndmy between the Cambrian and Silurian formatioBB, as 
proofs of the insufficiency of a study of organic remains to settle such 
questions. This idea he endeavours to strengthen by pointing out 
tiiedifierencesof opinion which have existed in respect to the quarti- 
schist of the Ardennes and of the Bhine, which Sedgwick and Kur- 
chison had placed in the Silurian, whilst M. C. F. Koemer had con- 
sidered, &om the study of oi^;anic remains, that the quart^-Bchiit 
of the Rhine belonged to the Devonian, and MM , D'Arcbiao and 
De Vememl, &om &eir examination of the ancient fossils of the 
Rhenish Provinces, had placed the grey slates of Nieder-Priim in tha 
Silurian, though, in M, Dumont's opinion, above the red grits of the 
quartz -schist- system of the Anthracitiferoos formation ; and he thon 
concludes that PalEeontology had proved insnffidont, and proceeds to 
establish the dividons of the ancient Schist-fbrmationB by his own 
gtometriealm^iod. 
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He divides his memoir into two parts, the first treating of the 
Ardennes, aad the second of the Rhenish strata, and adheres to 
the same principles of subdivision which characterized his first -work ; 
adopting for the Ardennes the followii^ systemB from below upwards : 
1st, the Deyillian, 2nd, the Eevinian, and 3rd, the SalmJan, the 
names being all derived &om special localities ; and for the Bhenish, 
1st, theGedinnian, 2nd„CoWent2iBn, 3rd, theAhrian. alsolocalnames. 
The Ardennes and Hhenish formatioas are all composed of quartz- 
slates, quartz rocks, grits, &c., and undorlio the Anthracitiferous 
formation, which M. Dumont subsequently subdivided inf* three 
systems, the Etfelian, the Condrusian, and the Coal, ao that the 
Bevonian was here confounded with the Carboniferous in one forma- 
tion characterised merely by its carbon constituent. M. Ihimont 
exhibited the same mineralogical skill in the examination of all these 
rocks, and the same CEire in describing his different aystems, which, 
as they closely resemble each other, must have caused him great 
trouble. The various contortiona of rocks he notices are also 
sufficient to Indicate the complexity of the district ; but he maui-' 
festiy considers the question of fossils as one of secondary import- 
ance. M. Dumont in 1838 referred to his former determination of 
the correlation of the Eifel formation with the Anthracitiferous for- 
mation of Eelgium, and stated that he had subsequentiy visited 
Wales in company with MM. D'OmaHus d'Halloy and De Vemeuil, in 
■ order to determine in a similar maimer the corrdation of the English 
and Belgian strata ; and he comes to the conclusion that the divisions 
established by Sedgwick and Murchisoa, as Cambrian and Silurian, 
correspond with the Slat« and Anthracitiferous formations of D'Hal- 
loy r on this supposition he considers the Slate -formation of Belgium 
as the representative of the Cambrian formation, and the Anthraci- 
tiferous formation as including the whole of the Silurian system and 
the Carboniferous formation in the following order: — 
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H. DmnoDt adds that it is doubtful whether the Old Red exists at 
all in Be^nin, ao that he abandons his former conclnaions ; and as 
he adds, that, though the divisions established by Hurcbison on foseol 
evidence in England were good for that country, they would be foond 
pabeontologically different in Belgium and other countries, it is quite 
evident that he bad not then succeeded in establishing, by his system 
of examination, the true age of the Belgian loeks, and fhat the 
ultimate application of the English system was neoessaiy to reduce 
this importont geological district into order, It is indeed with 
regret that we observe so able a man persevering in ignoring the 
wdl-known names of Silurian and Devonian and adhering to that of 
Anthracitilerous, which must perplex lathcr than inform the geo- 
lo^st ; but, making a Mr allowance for bis high respect for his old 
master in the science of geology, D'Halloy, which manifestly inter- 
fered with bis examination of the older rocks, it is evident that 
however able in many respects his classification, more especially that 
of 1862, was, it is gratifying to turn to his researches on the Tertiary 
strata. Hero bis judgment was leas shackled ; and I freely quote the 
following practical observations with which that profound Tertiary 
geologist, Mr. Frestwich, has favoured me. 

U. Dumont now directed his attention to the Tertiary strata, 
which until that time were in a most perplexing state of confusion. 
Without any clearly-established order of superposition, with fossils 
belonging to upper beds placed in the lowest beds, and with no ' 
accurate sections, it was impossible for foreign geologists to establish 
their correlation with the Tertiary strata of the adjacent countries. 
One equivalent deposit only had been distinctly recognized, viz. the 
relation of the Brussels Sands to the Calcaire Orossier of Paris ; but 
all previous descriptions of the beds above and below that group were 
full of inaccuracies and very incomplete. This in part was owing to 
the want of natural and artificial sections, arising from the flatness 
of the country and the scarcity of building- stones in the Tertiary 
series. In 1839, in a report to the Eoyal Academy of Brussels, M. 
Dumont gave hia first sketch of the classification of the Be^an 
Tertiaries, dividing them into a series of " systems " distinguished by 
local names. This plan be from time to time enlarged and improved, 
still retaining the original groundwork, and finally, establishing ten 
principal groups, of which ttie following is a list : — 
1. Scaldisian System. 



3. Bolderian System. 1 ■,,. 

4. E«pelian System. | ^'«*°e- 
6. Tongrian System, "1 

6. Laeckenian System. 

7. Bruxellian System. t ■„ 

8. PaniseUan System. f ^'^'"'■ 

9. Tpresian System. 

10, Landenian System, J 

To establish the correlation of these groups, M. Dumont visited 
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&» Tertiaiy disbicta of France and England, and published a table 
of eqaivalent strata, ahoiring great ability and sagacity ; bat nufor- 
timatfJf the data on which the syachromsms are based, both with 
lespeot to organic remtuns and physical stmoture, are not given. 
The main p>»nts on which H. Dumont throughout insists are the 
breaks in the eeqnenc^, corresponding with certain movements of 
ele^^tion. The fuller deHcriptions and lists of fosdls were reserved 
for a larger work, of which unfortunately his early death has de- 
prived science. A table embodying his moat recent views waa pub- 
lished in the Journal of our 8o(aety for 1852. 

To the great and extensive deposit of loamy drift which covers 
BO much of Belgium, he applied the term of " Limon Hesbayen," 
being a portion of hia " SystSme diluvien," which again was a section ' 
of the "Terrains Quatemaires." The deposits arising from hot 
springs, evolutions of vapour, and gases, he propoeed to designate as 
of " Geyserian " origin, in contradistinction to rocks of igneous and 
sedimentary origin. 

It wiD be observed from the precedii^ remarks, that, whilst reeog- 
ximig the great value of a purely mineralogicat examination of a 
country, boUi as r^ards a correct determination of the tme causes 
of metamoiphism and with a view to trace out the physical forces 
which have contrihnted towards the present constitution and distri- 
bution of mineral strata, I have endeavoured to show that no per- 
fect knowledge of the successive epochs of the earth's history can 
be acquired without tho study of its fossils, or ia other words, of its 
natural history. Neilber of these modes of inquiry should be neg- 
lected, as it is quite evident that any one taken alono can give but an 
imperfectnotitmofthe whole subject. M. Dumont directed hisefibits, 
and tliey "were great and mmt shilfiiUy conducted, to the mineral 
mode of investigation ; but there is tittle doubt that he would, had 
Ms life been spared, have ere long given more attention to the palee- 
Aitelogieal mode of inquiry, as being the only one which can make 
the works uf the geologist a philosophical hlstery, and not a mere 
dry account of isolated facts. 

I do not consider it necessary to dwell on M, Dumont's mine- 
Talogical essays, or on his description of Louisiana ; hut the paper 
which he read to the Academy of Brussels an the 22n(i November 
1834 deserves especial notice, as it refers to that much-vexed 
question, the ori^ of the volcanic craters of the Eifel. These he 
enumerates as craters of elevation, craters of eruption, and late- 
craters; and he observes that the conical mountains, known in 
the Eiiel as volcanic, have generally no appearance of a crater. They 
have a circular base, a summit more or less pointed, and tolerably 
■uniform slopes ; they are, for the most part, formed on one side by 
scoriaceons matter, and on the other by inohned beds of compact 
lava or t^hrine, similar to that which extends into tho plains in a 
more or less horizontal sheet, whilst at the foot of the inclined beds 
is o^n found a trainee of large blocks of the same description. 
These conical mountains, M. Dumont calls " cooes of olevation", and 
he ezpldns the facts described in the following maimer. The com- 
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pwt UvH and the tephmea vere alnadf formed, hud bean sprefBl 
in onifonB eheel^ over tha Bor&oe, and ooblad Wore ths sooriacecnu 
mattra liad been foioed upw&ids and exposed to viev. The prewnuv 
from below upwards, exerted by tbia matter on the upper diert of 
lava, fint fiaeiired it in a atar-like fbrro, over an extent of graoiii 
proportiMial to tbe force, tbe radii of tbe aeotor-like spaoos proceed- 
ing from the point of application of the force ; the acoiiaceoua matter 
■ Own forced ite way through by lifting up that portion of the sectoiB 
which offered tbe lewt reaistonoe, eaoaping by tbe opening formed, 
and completing the cone, of which the elovated aeotor formed only 9 
part. The blooka eoattw^d over the ground st the foot of the aeotor 
were detached and prqjected at the time of the elevation. The mod? 
of fonnatiop of elevation-erat«ra, U. Bnmont derives &om the pre- 
eeding e^lanation: when, for example, the aum of the oreaa of 
seotom raised cwetituted but a email portion of the ciroiim&renoc^ 
the result waa a conical mountain only j hut when the Ui^er portion 
or the whole of tbe sectors had been uplifted, tbe Hooriaoeoiu matter 
eould no longer fiU np t^e cavity formed, and a true orator of eleva- 
tion WHS then the result. As an example, K. Dumont quotas tbe 
crater north of Uayen, near Ettringen, where the beds d tephrine 
whioh are faoniont^ in the quaniea of Uayen are observed to be 
tilted up, whilst the sooriaoeouB lavas are seen to underlie them aqd 
to fill up several vertical fissures which correapond to the radii td 
the sector?. M. Dtimont adds that there ean be no donbt from a 
oonuderation of these focte, as to the mode of formation of this kind 
(^ crater. Of craters properly called craters of eruption, U. Oumcot 
states that tbe only well-oharactorized one be has observed ia that 
near Oerdstein, which ia situated on the summit of a calcareous ?■'!>, 
and has a well-marked excavation, contuning eceriaceous lavas. It 
wonld appear, then, aooordii^ to this explanation, that when the flexi- 
bility of the strate is sufflcient to yield to the pressure without being 
broken off, either a cone or a crater of elevation will be formed ; but 
when inflexible, the mass of the rock is torn away, and a true erater 
formed, round which tbe scoriacooua matter would be then arrange^ 
Tbe lake-craters, though apparently proceedii^ in the first instance 
from the uplifting and rupture of a portion of tbe rooky crust oi the 
earth, do not gen^^y exhibit any appearance of true volcanic rocks, 
the place of the scoriaceoi^a lavas being here supplied by agglo- 
merates, the paste of which is dried mud, and the imbedded nodulep 
fragments of the fissured schists and grite of which tbe borders of 
tbe crater consist. The volcanic bombs found in connesion with 
these craters, M. Dumont considered as having been projected through 
the mass of mud at the time of the eruption, the granular structure 
of the bombs being analogous to t^t which a vitreous substance 
strongly heated, and then suddenly cooled, wonld assume. This is 
an int^sting view of a very obscure subject, and, though in a certain 
d^ree speculative, may be fairly considered as one of the moat tnr- 
stomatie explanations of the formation of craters which has, up to uie 
l^esent time, been attempted*. 

* WbUU iiat addreu has been psMiiiK through the picw, tbe su^jeet bH hm 
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- I tiiut what I hare aaid vill be deemed anffieient bs affording an 
-oiBple proof of the great uid varied abilities of our deceased member, 
tVhoBe leal and enei^ in the prosecntion of hia favonrite Bcience waa 
fKLch that UJr. Fraitwich has estimated tiiat he waOced no lees than 
-15000 miles whilst examining tlie geology of Belgium ; for it was 
his vnjfi to form his jodgmest entirely upon his own obeeirations. 
:He is gene ; bnt his great labours will never be forgotten, tmd his 
azeeUent social qualities will be long and affectionately remembered- 

H, P.A.DvTstEioc waa bom on ihe 5th September, 1792, and wa« 
tbereforeBixty-fiTeyearsofage(U;thetuneofliiBlamenteddeath. His 
met^r, Usdarae I>i^!r^oy, was a lady of great literary acquirements 
end a poetess of considerable eminence, having founded her style upon 
nlassia models, the native language of Yirgil and Horaoe being &• 
jndijar to her. Amongst other works die wrote 1i poem on the last 
momenta of Bayard ; and its beauty merited and obtained the appro- 
batLrm of tlie French Academy, by which distinguished body it was 
frowned. This excellent woman, at a time when efae had long 
anffeired fh)m illness, wrote the following touching lines, commemo- 
rative at once of her feelings of affection, and of her confldence in 
the ftiture feme of her beloved son : — 

" Ooi, moD 61s, oni, ins noble idole. 

Da moD 6ti qui fuit, ton printempi me coniole. 

Eh 1 comment du puae garder le toutenir, 

Quond lea m&lel tctCus de ton adoleacence, 

Et tes BBTBnts travaux, suivis avec Constance, 

Repondent de ton avenic ! " 
The recollection of this highly-gifted mother was always fondly 
cherished by her eon, who wan never weary of dwelling upon her 
high qualities as a wife and mother. Nor was he less fortunate in 
his irifir riHgp, as his wife, a daughter of U. Jay, was a fitting com- 
panion for Bucb a man, and, after bestewing the necessary maternal 
cares on her three sons, of whom she was justly proud, was ever 
ready to assist her husband in bis labours by correcting proofe, by 
translating works written in foreign languages, or by m^Jng draw- 
ings as illiistrations of his own works. This amiable woman sur- 
vives her husband, and must be an object of admiration and of 
respect t« all men of science. 

In 1803 U. DuiWnoy wCis a schoolfellow of M. Valenciennes, the 
celebrated ichthyologist, at the Lyceum of Eouen, where both the 
.young friends acquired a taste for the study of the natural sciences j 
and, although they cultivated different branches, were often in com- 
munication with each other on scientific subjects, and finally became 
colleagues at the Museum of Natural History, and fellow members 
of the Academy of Sciences. Having completed bis literary and 
again ditcu»>ed by one of our greatest and moGt philosophical geologists. Sir 
Charles l.jdl, who considers the elevation-theory as untenable. This is not 
the plftce to enter into a discuasion of his facts or arguments; but 1 may ven- 
ture to uy, that the force nhieh wai su(Bai«nt to raise the semi-liquid lava to s 
great heigbt, and there to erupt it, mast have been alwi nifficient to fissure ani] 
i^iA (be i»Diolidated cnwt of the earth.— J. E. P. 
rr- .. .- , ^2 

■■■' ■■■-- ^'^ 
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scientific studies at the Imperial Lyceum, he entered the Ecole Poly- 
technique in 1811, and having attwned a very high place in that inati- 
tution, 80 well known for the high staniird of education it mmntaina, 
he became one of the Corps dea Minea in 1813. Soon after the eatablish- 
ment of a School of Minea, Jtf. Du&^noy was enlisted in its manage- 
ment ; and it is justly said that its proaperity has been mainly doe to 
the prudence and abi&ty with whicli he has managed its eoncenis. He 
quickly associated hiniself with U. Elie de Beaumont, who beers the 
warmest testimony to his worth, both as a Professor and a Director : — ■ 
" He was always," H. de Beaumont observes, " clear and sohd, and 
knew how to fix attention on the most dry subjects, or to render the 
most difflcnlt easy of apprehenaion : perhaps, indeed, crystallc^raphy 
had never an interpreter more succeasfdl or more elegant in hie mode 
of explanation. As a Director he will ever be considered a modeL 
With all his modesty, gentleness, constant donre to be strictly just, 
and indefatigable efforts to be useM, he always exerdaed his power 
with such judgment, that during 40 years passed at the School of 
Mines, the most perfect order was preserved. He never spoke barshly, 
and yet no one would have thought of disobeying him. Evety one 
would have been grieved at the very thought of annoying him, and 
he constantly lived as it were amonget a body of friends," In 18S3 
he commenced, in conjunction with M. Elie de Beaumont, the im- 
portant work of a Geological Map of France, and that at a time when 
the geology of Fiance had been the subject of no detailed works, so 
that almost everything required to be founded on new observations. 
In less than twenty years thia great work waa finished, and is now 
considered by geologists of every country aa an example worthy of 
imitation in all similar worka, whilst it ia a frequent work of reference 
to the practical agriculturiat and other industrial agents of France, 

It ia to be obaerved that before commencing this great work, the 
two young Mends visited England, which had become classic ground 
for geologists, in order to study there the Secondary formatione, and 
it cannot be doubted that, whilat obtaining information on the one 
hand, they musf have been instrumental in communicating it on the 
other. The publication of the " Metallui^eal Voyage to England" 
was indeed a most valuable addition to our knowledge, aa at that 
time there was no work extant in the English language wluch gave 
BO complete an account of our mineral riches and of our mduatrial 
eatablishments for working them. He afterwards visited England 
on a special mission to examine the improvements which had been 
introduced into our foundries, and at tiie Universal Exposition of 
Industry in 1851 he was the delegate from France, when he was 
elected Vice-President and Eeporter of a Commission composed of 
representatives of all nations. Aa a geologist, hia laboura were 
various and important, either conjointly with Elie de Beaumont, or 
independently by himself; it is said, indeed, that hia works had a 
powerful influence in rendering geology popular in France, and that 
he deserves to be ranked amongst the first Giundere of the Geolo- 
gical Society of that country, 

Hia researches in Auveigne, where he demonstrated the altemate 
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dispofntion of tertJary lacustrine and voleanie strata, and those on the 
volcanic strata of the neighbourhood of Naples, where he distii^uished 
between the trachytes and pumice of the PhJegrsean fields and the 
ancient lavas of Somma, as also between those ancient lavas and the 
recent lavas of Yesuvius, are proofs of groat sagacity and judgment. 
It is to be observed, however, that he shared with M. Elie de Beau- 
mont and M. Sumont in the belief of the theory of uplifted craters, 
and endeavoured to explain the mathematical laws of those forces 
which have produced the elevation oj volcanic cones, — a task for 
which hia mathematical education at the EcoJe PDlyteohnique had 
eminently qualified him : indeed such an education seems indispen- 
sable for all those who iiit«nd to deal with the pheenomena of physical 
geology. His work, again, on the age and composition of the forma- 
tions of the West of France is one of much ability, his principal object 
having been to determine the geological position of the principal iron- 
mines and of the rocks generally of the Eastern Pyrenees, 

" R'w work on Min pmlngy ia very extensive, and is one of great 
merit : it explains not only the physical and chemical properties of 
minerals, but also their geological relations ; and a very good judge 
has particularly extolled his critical acumen and his fidelity, remark- 
ing that " it is much more common in these times, to find mineralo- 
gists ready, on very slight grounds, to establish new and ill-defined 
species, than disposed to ef^ice &om the nomenclature substances 
which have no right to figure there. It is, in fact, easy to assume 
the merit of having given a name to a substance without having 
taken the trouble to study it suificiently for an accurate definition ; 
butit is along, difficult, and ungrateful task t^ demonstrate the errors 
of others." How true is this remark, and how applicable to the ex- 
amination and detennination of organic fossils ! 

So h^hly wore the talents of M. Dufrenoy appreciated, that he 
was consulted on many difficult subjects extraneous to bis ordinary 
duties, such aa the purification of the Sologne and the management 
of the mineral watera of Vichy and Plombi^s; audit maybe asserted 
that he was during his whole life the enthusiastic friend of science, 
and the successful promoter of eveiy useful application of scientific 
knowlei^e. 

M. Alcide D'Obbisny, Professor of Palseontoli^y at the Museum 
of Natural History in the Jardin dcs Plantes, was remarkable for 
the vast magnitude, as wcU as for the interesting character of his 
palfeontological works, intended as they were to embrace the whole 
field of geology in France, and, of course, comparatively to notice the 
relations of the ancient inhabitants of all portions of the earth whilst 
describing those of bis native country. M. D'Orbigny was bom at 
Couezon (Loire Inferieure), and has been in succession Travelling 
Naturalist for the Museum of Natural History, Secretary of the 
Natural History Society, Member of the Central Commission of the 
Geographical Society, Assistant of M. Cordier in tho Geological 
Course, and latterly placed in tho chair of Palseontology which had 
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been created vxpnaAy for him. He was a Knight <rf tilie Legion 
of Honour. 

U. D'Orbignjr oonunenced in 1626 his travels for ttie Haaeom, 
under the auspices of the gOTemmeat. Aa a student at fiochelle, 
K. D'Orbiguy passed his earlier years on the Ma-shore, and em- 
ployed much of his time in examining the natiml productioas 
tbrown ashore by the waves. Before he had attained the age of 
twenty-two, he presented to the Academy a work, which was at- 
tended with great soccees, y tiie committee appointed to examine 
it reported that, trttm the great nmnber of new spedes he had made 
known, he deserved to be placed in the first rank of original ob- 
servers. In 1826 he prooeeded, as Travelling Naturalist for'Uie 
iCuseum, on a voyage to Bouth America, where he ekjdored, wiUi 
equal persevenince, courage, knowledge, and success, Brazil, BuMOs . 
Ayres, the frontiers of Patagonia, and the Bepnblios of Chili Mid 
Bolivia, &om the shore of the Pacific Ocean to the centre of the ocm- 
tinent : he afterwards went through the Bepublic of Peru, and, when 
he returned to France, had visited all that portion of the earth from 
the 11th to the 12th degree of latitude, and from t^e Paciflo t«t the 
Atlantic Ocean. 

. Ab the product of this voy^e, M. jyOrbigny bnm^t home mort 
extensive collections and msnnscripts, numerous drawings of obgeets 
of natural history, and everything necessary to illustrate the geo- 
graphy, the languages, the ethnology, and archeology of ttua part of 
America: historicalmanuscripte,thirty-mx vocabularies of the Ame- 
rican language, a collection of nntniftlH containing 7000 species, of 
which many were new, and one of about 2300 species of jrfants, as 
well as much information respecting the geoh^ of the coonfariee he 
visited, were amongst the resolts of his labours, and were embodied 
in the great work entitied, " Voyage dans I'Am^que dn Sad," 
pubhshed under the sanction of the Uinister of Public Instruction. 
He ^so superintended the publication of another work, " Yoyofge 
pittoresque dans les deux Ameriques ;" and his labonrs wore appKH 
ciated by the Oe«^iaphioal Society of France, which awarded hhn its 
annual prize in 1836. As an active, intrepid, and persevering travellaTf 
he had thus made his way over an immense extent of coun^, frcaa 
Brazil and Pern te Patagonia, in eight successive yeare, sometimes 
navigating previously unknown rivers, sometimes penetrating viigin 
forests, resting on the loftiest plateaux of the Andes, or in the phuioi 
of Patagonia, frequ^tiy finding himself amongst contending tribes, 
and being obliged te t^e part in their conflicts. 

K. Alcide D'Orbigny, who had thus studied nature under all its 
varied forms, now devot«d himself to a task not less deserving of the 
admiration of posterity, as he tiienceforth consecrated his lifb to 
the study of Palteontology, a science which had only sprung into 
existeuoe in the nineteentii century, and which has akeady enabled 
the geologist to study the ancient natural history of the several 
epochs of the earth's history, and to determine by that due tiie tnie 
telative age of the mineral depositti with which the fosnl reUoa 6l 
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uiliiuls ud plaaW, kdg dsw lonoVsd from obMmtioB u otiatuig 
g^ioa add ipedes, «M asiocuted. It has been jiutly said that 
what hQ suooeeded In attMBpliahuig, in this new branch erf wiancd, 
ma M Vaat as to be almoat bejtnd tha mteUigenoe, tuid, I maf add, 
tiiBphyrioal powers of any <nie man; alid, as a proof , I wUl at piewni 
mention his Foramioifina of Cnba, of tfie Canaries, of Heudon ne«r 
Paris, and of Vienna ; his atudiee on the Cnnoids, his " Prodrome da 
Pal^cnitologie," his " Oonne of StnttigrBphic Qeology," and espedalljr 
his " Paheontoli^ of Wnace" which has extended to fborteen 
itilames, and oontains 1400 pUtea of French foasils. 

U. D'Orbigny was romoved by death only four yeais after he had 
boon ohosen Professor atttie Jar£n des Plantea, and before he had had 
time to oomplete his great paheontohigioal works, though it is bellerod 
that he has Md the foondation of a pal»ontoh>gloal ooUeclion worthy 
of Etanee, I have on a former occasion spoken of the nomenctature 
■ iatroduced by him into geology, whiDh,^thotigh foonded in great 
measure upon that [»«TiouaLy adopted in England, deserves, from 
its eimplicityt and in many respects its euphony, the rea^ reception 
which it has obt^ed en the Cmtineat. In respeot to his great 
work on the Palffiontology of France, I tun aware that many En^ish 
polieontnlogiBta consider that he has been Bometdmes too hasty in tha 
creatjtm of new Bpeoies ; bat this error, I fear, is commim to a lai^ 
porticm of paUeoDtologists, and will not be entirely remediad nntil 
natunJistB have made their oomparisons, not with drawings, but 
with actual specdmens. Making, however, every dednctien on that 
aooount, the works of M. IVOrbigny most ever stand forth as a me- 
morial of the most persevering industry and of a high order of in- 
telleot, in confirmation of which opinion I will briefly but mora 
perticnlArty notioe some of his numerous works. 
• In doing so I shaU principally confine myself to the notice of sach 
works and opiniona of D'Orbigny as sfEeot materially dther the phi- 
losophy or the pmctice of geol<^cal science. Such papers as bis 
AEonograph of the new genns of Gaeteropods to which he gave the 
name Sougwelia, or his description of two species of the genus 
Ple*oc«ra», found in the jnressio limestAne of la Charente Inferieuro, 
or his essay on the beaks of fossU Cephalopoda, in which he divides 
the EUiyncholites into two divlsionB, belot^iug to difierent genera, 
one beit^ the beaks of Nautili, and not of SepMs, as had been before 
supposed, — an idea supported by the anatomical description, by Pro- 
fessor Owen, of the NautHus PompUiue, — or his note ou the genus 
Oaprijut, his tabular view of the class Cephalopoda, his memoir upon 
a second living species of the family of Crinoids, to which he gave 
the generic name Holapus, and many other of his papers, ate suffl- 
oient proofs of his great knowledge of, and accurate judgment upon, 
almost all branches of natural hiatory ; but others speak the langoage 
of a philosopher on suoh subjects. 

Every one will donbtiess remember the di&r^it opinions wbioh 
Were once entertained on the true pofflticm, amongst oi^anized beings, 
of the Fontminifera, some naturalists having, fimn the resemblance of 
fytmi allotted tilem to thoCephidopoda: after a «ftr^ eiajnimtiw 
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of the animal portion as well as of the sh^y corering of these mmufer 
often microscopical, bodiea, he disproved the earlier notion of their 
alliance to the Cephalopoda, which he had himaelf at fiiat adopted, 
and proposed a general classifcation of the Foraminifera, founded 
upon the form of tlieir ahelle, placing them amongst the Kadiata, close 
to the Polypes. In this great and important inquiry he described 
and figured 118 new species from the Island o£ Cuba and &om the 
Antilles, and afterwards 43 species &om the Canaries, of which 33 
were peculiar to those islands. Nor was it to living Foraminifera 
that he confined his attention, as he described and figured 54 spedes 
firom the whits chalk of the Paris basin, all, with the exception of 
thr«e ot four, new, and then again those which had been discovered 
by M. von Hauei in Austria, ending by the following statement of the 
geological distribution of Foraminifera : — 

GcDenu Spades. 

falseozoic strata 1 1 

Jurassic strata 5 20 

Cretaceous strata 34 280 

Tertiary strata 56 450 

Existing epoch 68 iOOO 

So that it would appear that the genera and spedea were few in 
number and smiple in structure at first, and increased both in num- 
ber and complexity of structure &om formation to formatiou, until 
they had obtained their TuaximiiTn of development in the present 
seas. M. E'Orbignyeven conddeied that this gradual advancement 
&om simple to compound was more distinctly manifested In these 
minute beings than in any others, and tbat they are in consequence 
the best fitted for determining with precision the relative ages of 
geoh^cal strata. The following ten livii^ genera, Qrotnia, Simt^ 
Una, Cotndina, VerUhrahna, Cavdeiiia, Pavomna, Sobertma, Cain- 
dviina, UnUoeidina, and Crueiloetdma, H. D'Orbigny named as not 
having been as yet discovered in a fossil state ; and he gave ihe 
following view of the cUmatal distribution of the Foraminifera, wluch 
cannot &il to be very su^estive to the paUeontologist also. Tomd 
2one, 375 species ; Temperate Zone, 350 ; Frigid Zone, 75 : so 
that, as in Kollusca, the seas of hot climates are more productive of 
species of Foraminifera than those of colder regions. 

"a. D'Orbigny traces the history of these bodies from their first 
discovery in 1731 to the present time ; and as a proof of tbe import- 
ance of tbe office they may have played in the formation of some 
geological strata (the houses of Paris and the pyramids of Egypt 
beii^ in part built of rocks composed of Foranmiiferons shells), he 
stat«s that little more than an ounce in weight of the sand of the 
Antilles yielded 480,000 of these sheDs. M. D'Orbigny concluded, 
from hia examination of the Foraminifera of tbe Paris bafdn, that 
they had lived in a hot climate, and had not been subjected to Qie 
wearing action of any current. 

In explaining the distribution of the Foraminiiera of South America, 
M. D'Orbigny points out how varied the groups are, under the in- 
fluence even of chorographic difeiences, — the Foraminifem of the 
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sontliem shores of the Padfic dilEenng fconi tbose of the eoathem 
fihores of the Atlantic, and both from those of the equatorial tegiou 
of the Antilles, from which iact he deduces the condimonfi, that in 
the same sea, and in connexion with the same continent, different 
fannce may exist at very small distances from each other ; and further, 
that Tertiaiy hanns, although difEciest in their faimx, may have been 
formed simultaneously, just as the material deposits are necessarily 
widely different in character at localities by no means very remote. 
Unquestionably the reasoning is good, and equally applicable to the 
geological deposits of all ages of the world*. 

In his essay on the distribution of the Acetabuliferous Cephalopoda, 
he states, in reference to theirpresont distribution, that 15 out of 16 
genera are found in hot countries, 10 in temperate regions, and 6 
only in cold ; and he also concludes, from his inquiries, that these 
forms are more complicated as they inhabit hotter regions, and fur- 
ther, that it is probable the fossil genera lived under a high tempera- 
ture. Taking account of this view of the subject, it is interesting to 
observe the other statement of U. D'Orbigny, that the Acetabuliferous 
Cephalopoda appeared first in the Jurassic formation, when they were 
represented by tiie BeUmnites and 6 other genera, including the exist- 
ing genus Sepia and three other living genera, simultaneously with 
the vast numbers ai Ammonites ; that all disappeared except the genus 
Belemnites in the Cretaceous epoch, being reprosentod, however, by 
different species ; and that in the Tertiary strata, the BeUmnites dis- 
appeared entirely, being replaced by the genus Sepia appearing for the 
second time, and the genus Behptera, which appeared, only to pass 
rapidly away, as it is no longer a living genus. These are unques- 
tionably very remarkable facts, and have on the one hand a tendency 
to support the doctrine which M. D'Orbigny so strongly supports, of 
the destruction of one creation and the production of another agmn and 
again at successive epochs, whilst, on the other, they may induce a 
pause in the decision of the palteontologist, as it seems difficult to 
conceive that any such genera as Sepia, Sepioteathis, &c., could have 
been created so tar back as the Jurassic age, and then have totally 

■ It must not be aaaumed from my remarks on D'Orbigny'* Jibourt in the Fo- 
raminyfera, th&t I copeider him to have arrived at his final results p<r taitnm. 
Far from it, as in 1S2G his object, as sonell explained by Ferussae, was simply to 
separate the micmscopica! Ctphatepoda, as he then considered tl^em tu be, from 
the Sipboniferous genera nitb nhich they had been confounded. De Haan had 
previously! proposed such a separation, and founded npon it his Siphmoides 
and AtipA/moitUi ; but D'Orbigny felt that there were other differences, and 
therefore proposed his more distinctive term Foraminifera. His' Prodromns,' pub- 
lished at that time, wss founded upon this vieiv of the subject, and remained the 
standard of classification until Desjardins, in 1S35, gave many reasons, deduced 
from careful abservation, for separating the Foraminffera from the Molluscft en- 
tirely, and forming of them a totally distinct class, to which he gave the name 
Sgmpleclomeres. Desjardjns therefore gave the impulse which has since led to the 
correct classification of these microscopical but most interesting animals, which 
have been shown, by the e>:amination of the deep-sea sounding! of the Atlantic, 
to be as active now as in ancient epochs in laying the foundations of future 
strata. 
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disappeared, t« bo a^in avated in the Tertlar^r eiiA existing epbehB. 
I must again maintain that it ie more natural to ocmoaire that tlie 
link of connexion between the dead and the Eving has been kept np, 
altliongh hitherto the region of their habitation, dniing the long period 
of time elapied, has been veiled from olworvatiDn. 
' I shall not attempt further to foUov the able author of no lesa ttian 
flfly diatinot treatises, some of raat magnitude and interest, and all 
fiill of ingenuity and knowledge g but I may notice him as the author 
of tliat nomenclature which is gaining ground rapidly ; and in doing 
so I win quote, as illustratiTe oS his method, the distribution of the 
Bryoioa-CeUuUna, which he thus details ;— 

rEtage NAicomien. . 



rEtag 



Speciea. 



Terrains 
Tertiairos. 



Sxisting 
Fauna. 



Aptien 
Albien 

— Ccuomanien 

— Turonien . . 

— Senonien . . 
Stage SuesBonien . . 

-^ I'ariaien .... 

— Falunien . . 
' — Suhapennin 
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The Bryozoa-Centrifiigina, which form the other dinaion of the 
class, ho discovered in almost all the geological formations, and he 
gives thoii numbers thus :~ 



Genera. 



Species. 



In the Palteozoic 10 

Triaasic 

Jurassic 32 93 

Cretaceous 130 480 

Tertiary 32 101 

Existii^ epoch 26 SO 

And he concludes from the whole that there were three eentree of de- 
velopment of the Bryozoa, the first two composed of B.-Centrifiigina 
alone,— namely, one in the Carboniferous stage of the Palteozoic, and 
one in the Bathonian of the Jurassic, — and the other composed of 
both orders, CcUulina and CentriAigina, in the Senonian stage of the 
Cretaceous. 

Having now, I trust, enabled every one to form a correct judgment 
of the great and varied abilities of II. B'Urbigny, in aid of whose 
reseoTches the Society has twice awarded the proceeds of the WoUas- 
ton Fund, I ivill close my remarks with tho following passage from 
the report of MM. Brongniart, Dufri'noy, and Elie de Beaumont, on 
tiis " Uoology of South America," as it conveys a sentiment in whioh 
all our members will, I am sure, cordiolly concur : — 
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. "The author's reserre, in treating apon a sabject bo rait and 
difficult, cannot hut be approved, although no one can fail to peroeiTe 
that the memoir of M. D'Orbigny has enriched scienoe with a great ■ 
number of new facta and with many ingenious specutatians. New 
obscrrations may hereafter lead to a modification of some of his 
theoretical views .j but the merit will always bo his of having con- 
sidered a vast Buhjeot from a point of observation so elevated as must 
necessarily cause it to comtnaud attention, and lead the way to atill 
further progress. We therefore propose to the Academy that it should 
express ta the author the high satis&ctioti it has experienced in con- 
templating the indisputable advancement which has been made 
towards a knowledge of the geology of South America, by his ooil- 
ragoous and persevering researches : " — let me also add, towards a 
knowledge of the geology of all parts of the earth ; for his great works 
0U tho Palfetmtology of France deserve such a commendation. 

Having now, I trust, faithfully performed my duty towards those 
Illustrious members whom we have lost, and who during their lives 
wero active either in promotmg the pr(^;Te8s of our own sdence or 
in advancing the general knowledge of mankind, I will turn to a 
work not ao embittered by painful recolleotious, and proceed to esti- 
jnate the labours of the [»st year. 

The present Session has been characterized by the excellence and 
imporbmce of its Palfeontological papers : the first was contributed 
by Professor Owen, who exhibited and described an almost entire 
iower jaw, with the permanent dental series, wontii^ only four middle 
incisors, of an Anoplotherioid quadruped, from the coUeotdon of the 
Uarchiono s of Hastings, and now forming part of the Palfeonto- 
logical collection in the British Kuseum. 

From the equahty of height of tlie crowns of tho teeth, and their 
general character, Professor Owen considered the animal as belong- 
ing to that group of the Anoplotherioid family which includes tho 
genera THchobune and Xiphodon of Cuvior, the animal being of tho 
size of Cuvier's X, graeilit. The author then described in detail the 
dentition of the specimen, and pointed out its difTcrence from that 
of •Diehodan, and of Xiphodon, as also its agreement with that of 
J}ichobune, with wbith genus therefore he associated it provisionally, 
in tho absence of a knowledge of tho molars of the upper jaw ; and, 
aft«r a comparison with the Diehobune Uporina of Cuvier, he formed 
it into adistinctspccies,7>(c^ftu)i«ovinit, from the size of the animal. 
The Diehobune eennna of his ' British Fossil Mammals' he transferred, 
on the suggestion of M. Gervais, to the genus Dickodon. 

Professor Owen then compared tho genus Xiphodon with the genus 
Dichoinine, The first had originally formed part of the genus Ano- 
jAotkeriam ; but the species A. medium, Cuvier, afterwards called by 
.him A. grtuAU, was subsequently separated by Cuvier, and made the 
type of a new genus Xiphodon, as X. gracilis, to which Qervais (in 
' Paleontographie Frangaise') aftarwaiils added the Xiphodon Qetj' 
■leatis, onddeBcribed the dental series of both jawa of the typical species 
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from a spedmea obtuaed from the lignites ot Beltnige, near Apt, 
U. Oeirais bod given hia reesoiiB for consideriiig the genus Xiphodon 
■ Teiy approximste to HytifolamuM ; Init PntfeHHor Owen points ont 
that both Anthraeolhernim and ffyopotamuM differ from ^nop!aA<- 
rtum, Xiphodon, and Diehodim, by the interrapted choxacter of the 
dentition, which in the latter genera is continuous. Tho genus Li' 
cAo&uM had been also sepoiated by Cavier from the g^iOB Ani^h- 
therium, the Bpedes A. minui and A, hporiman having be«9i 
transferred to this new genus, which is closely connected with the 
genus Xiphodon ; it is, indeed, manifest that most able paheontolo- 
gists have found it sometimes difflcnlt to determine between such 
closely-aUied genera, M. Gerrais having in like manner transferred 
the spocies Sr/raeotherium Rohertiamim io the genus Diehobtine, 
Pro&ssor Owen also made some interesting obeerrationB on the 
consequences of adopting the analc^ of iSeroikeriv/m or of Atumlo- 
i/urivm in determining the fore or back parts of tbe oiown of the 
uf^ier mcJar — an important point in settling tbe relations of a new 
genus, — be himself adhering to tbe Atuwlotherium. 

In reelect to the first appearance of true Ruminants, ProCeescv 
Owen remailied that the draitition of the upper jaw of the Bpecies 
Anaploiherium munnum and A. obUqmim, referred by Cuvier to his 
genus JHchohme, must be known before the existence of true Bnmi- 
nants in the Upper Eocene gypeum of Paris can be inferred. The 
following interesting remark closed his statement, and is worthy of 
carefbl attention ; for, vhilst it speaks of a formative force being 
transferred from one set of teeth to another, as an easy mode of effect- 
ing a transition, and shows how easily the Euminant stomach might 
have been modified, it is impossible not to imagine how readily many 
tranemutationB might have been effected in the progress of time, 
without the aid of renewed creation. " Ho doubt the affinity of tbese 
small Anoplothorioids io the CheviotEuns was very close ; let the for- 
mative force be transferred from the small upper incisore to the con- 
tignons canines, and the tranntion would be effected. We know 
that the Ruminant stomach of the species of Tragwka is simplified 
by the suppresdon of the psalt«rium, or third bag ; the stomaob cX 
the email Anoplotherioids, whilst preserving a cert^ degred of 
complexity, might have been somewhat more simplified. The certain 
information wbich the gradations of dentition displrrf ed by the above- 
cited extinct species impart, testifies to the artificial character of 
the order Buminantia of the modem systems, and to the natural cha- 
racter of that wider group of even-toed hoofed animals, for which 
I have proposed the term Artiodaetyla." 

The next paper by Professor Owen was one on a small Lopbiodont 
Uammal frran the London Clay, near Harwich. Professor Owen 
first points ont tbe rarity, and usually fragmentary condition, of the 
remains of mammals found in Eocene beds below Uie Bin8l«ad, Gyp- 
seous, and Headon or Hordwell series, either in our own country or 
on tbe Continent, and iUnstratce this position by referring to tbe 
fosml evidmce upon which the genera Paihyrnhphm, Dithohme, Fiv- 
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palaiotheriuim (Gervais), Macaeus or Eopttheaa, Bud Eyraeoiherivm 
have beea established. This last-named fossil genus was founded apoa 
" the portion of a cranium with the molar series of teeth ;" and as he 
Vaa enabled to detemune a new genus, named by bii^ PUohphus vtU- 
piceps, on " an entire gkttU with the complete dentation of both vpper 
and lower jaws, and a portion of the skeleton of the same iwUvidwal, 
inehidinff ihe right humerus, tA« right femur, a great part of the 
left femwf, the left tibia, and three Tnttatarsai hottet, apparently 
of the same hind hot," and many other recognizable and import- 
ant portions c^ the i^eleton, he justly states that " it is the most 
complete and instructive tniiTmniiliHTi fosai] of the age of the Lon- 
don Clay which, has hitherto been diaeovered, and its study is 
J^lete witti interest. It was brought to the British Unseum by 
Mr. Colchester, being imbedded in one of the Koman-cement nodules 
of the London Clay, near Harwich. The oeseous tissue is fossilized, 
and partly impregnated with pyritic matter. It is well known how 
rich the cement-nodulee are in fossils ; and, a fragment having been 
chipped off the present one, the attention of the workmen was 
arrested by the appearance of what appeared to them tiie head of a 
fox. The specimen then came into the poeaesdon of the £ev. 
^ehard Ball, U.A., vicar of Harwich, who placed it in the hands 
of Ur. Colchester to obtain the opinion of Professor Owen on its 
true cfaaiacter and relations. By him it was recognized as a new 
species, forming the type of a new genus, which he has named 
PliohphKt, moaning to imply that it was nearer to the Lophiodont- 
type than its close ally the Ifyraeotheriitm : the whole name FUo- 
lophas vidpic^g, or Fox-headed Plioloph, expresses the peculiar 
form already alluded to. 

It is nnneceasary that I should enter into the anatomical details, 
worked out, eus they have been, with the usual skill of Professor 
Owen ; but I may mention some of the results. One portion of 
the cranium approximates the specimen to the carnivorous type, 
whilst in other respects it follows the rule of the Hog, Hyrax, and 
Paheothere — resembling, in the proportions of the zygomatic arches, 
the PalcEotherium more than any existing mammal. In a similar 
manner its approximation on the one hand to, and its divergence, on 
the other, from several other genera, such as the Shinoeeroi, Tapir, 
Horse, and Hyrax, Awrphiherium and Hyraeotherimn, aro minutely 
inyestigatod, as are also the similarly partial approximation and par- 
tial divei^ence in afOnities as exhibited by a conjoint comparison of 
the skull and teeth of PUolophus and various other genera. Professor 
Owen then states that Lophiodon, Pachynolophus, Plioltyphws, and 
Syraeotheriwn form so many sub'generic modifications of the same 
natural fanuly of Perissodactyle Ungnlates, and that in the compara- 
tive simphcily of thrar premc^ars, and the progressive approach to 
the mohu' tyjte of tiie Cheropotamoids, the Pliolt^hva and SyroM- 
theriwm both exhibit a tendency to a closer adherence to the general 
Ungulate type. 

fro&ssor Owen then observes that, " in stating that these modified 
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I/>phiodMt« tPt tbe nuMt srtlo-daotrlaid of tbe ParieaodietylM, ne 
pvtisulw itjwMuw ia Bdromted ; ttiere can lie but one iabremw 
from this Hu the noroenitiA «iulofoq« Isata Out have aireadj been 
Jiuda knovn. Bo, likewiae, in re«rd to the typtoal duiMter of 
^ntitdon as mmiftated by ibe lumbsr sai kind (^ teeth, ve find, in 
J^ Jut Docane mBmnml whiab ku eone te light, a repetitiim at 
that reioarkabbe »dbeieiu)e to a more geowkl mMnmriiMt ehuwitor, 
Tfao oMer Ootitia TnammiilH exempliiy a tendescf to a type of dair 
Ijtiou of B itiU higher geiieralitj than the mammalian daet." In 
this manner tbiea genera of the Oolitic epooh rciemble in tbeir dcm* 
tition the general Vertebrate type, whilst no lew ihan 38 genmii 
bekoigiDg h) the Sooene epoch, raaemble in d^ntiljon tJie Mamnmliaw 
Diphyodont type ; but Frofewor Owen adds that " all genra^ mloa 
in organie nature have their exeeptitma, and diflbr in that respect 
from ino^anio phenomena, in regard to some of the general lawa of 
which no exoeptionB have been ae yet diaoorered." If we coQBlder 
tbia gradual change, from a more general type of vertebral oi^nniw 
tion to a more special type, to be the result of original creation, It 
aeeme difficult to understand the possibility of exceptions to any gimt 
law ; but if it be considered only aa the progresBive modifloation of 
eome type from a long series of ages of existence, it woqld seem quite 
natural and p^bable. The fact, however, though so strmgly lup-, 
ported by Professor Owen, has been disputed in a paper, to be ntb^ 
aequcmtly noticed, by Dr, Falconer, and the Professor has promiaed 
Jo eoDsiiUr at a ^ture day the objection thus taken to bii theoiy, 
which is unquestionably one of great importance in speculative Pa- 
leontology. A desatiption of some of the bones of the extremitjef 
terminated this moat interesting paper, and assisted to oonflrm the 
determination of the troe position and oflSnities of Pliolophvt, tnd 
most probably of Hyraeotheriwn, also in the Ungulate serias. 

The bones of the hind foot of an Iguanodon, discovered by Ur, 
Beckles in the 'Wealden-olay of tbe south coast of tbe Isle of Wight, 
atbrded materials for another short paper by Professor Owen, After 
stating the result of bis investigation of these interesting relics, hs 
observes, — "guided by the analogy of the number of phalanges 
in the toes of the hind feot of the Iguana, we may infer ^t the 
three toes that are normally developed in the hind foot of the Iguft" 
nodon, are the second, third, and fourth ; that the first or innermost 
is represented by a mdimental metatarsal, which was oonoesled 
beneath the skin of the foot ; and that the fifth or outermost was 
entirely sujtpressed ;" a modification of the hind foot, he adds, wbieh 
is int^restiBg by its analogy to the tridactyle hind foot of the Bhi- 
nMoroB and Tapir, and still more so by its correspoadeuce in Om 
varying number of the phalanges, and their progressive increase 
from the inner to the onl«r toe, with tha fbot of birds, — a &ct vhich 
naturally suggests a caution in reqtect to tha habit of referring thfi 
many large tridac^le impressions found in the Wealden and other, 
formationa, to the claas of Sirds. 

A lai^ foranr, also found in the Weald-ph? of ^anilown Btiji Jgi^ 
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of Wight, was mado the subject of a eommunicatioii by Mr, Gibaon, 
~who stated tht^t, though it had BiifFeTed much from preMnim, Frofeaeor 
Owen ^'"^ beaii enabled to state hia opinion from a clay-model, that 
in all probability the bone was the femur of an Iguanodon, aad if so, 
being the lai^est of ita kind yet recorded, that it merited the atten- 
tion of the Society. 

Valuable as all tbeaa papers are, they afford only a small Bpecimen 
of the continuous and tuoceasfiil efibrts of the greatest Pabegn- 
tolo^t of our day to enlarge our knowledge of the natuial history 
of the earth, at successive epochs ; and it is most gratifying to know 
that the admiration we feel for such genius and skill is quite shared 
in by our Continental brethren ; oao proof of which may be derired 
from the following notioe of a paper by M, Ed. Hi5bert, who has 
contributed an interesting memoir on a subject closely related to that 
which has engaged our attention, and, in the bands of Br. F^coner, 
has prodooed euch rich results. His principal object was to dis- 
cuss the value of the genus Coryphodon of Owen, founded in 1846 
upon a lower back molar, which in itself was very analogous to 
that of the Tapir, and consequently to that of the Lopkiodon, hut 
exhibited two transverse ridges instead of three, as in the Lopkiodon. 
To this genus M. Gervtds bad correctly referred the Ltrpkiodon on- 
thraeoideus of £lainville, considering, however, that the genus oould 
only be considered a sub-divison, of Lopkiodon. To detennina the 
question of the validity of the genus, M, EeTjert eiamines the 
dent^ formula, and shows that, whilst the lower molars differ little 
&om those of tjie Lophiodons and Tapirs, the difference from each of 
these genera beii^ about the same, the upper molars eonstitutf a 
distinct type from those of all other Pachydermata, — the Corypho- 
don being more separated from them in this respect, than the Lophi- 
odon, the Tapir, the Bhinoceros, and the Paleothorium are from each 
other. The canines, separated from the incisors by a space less long 
than iu the Tapir, are powerM and characteristic, resembling those 
of no animal, living or fossil. The incisors are strong and regular, 
with blunt points, having a singular resemblance to those of Aii^ra-t 
cotheriuvi. M, Hebert concludes the comparison by obserring that 
the formation, of this genus from a angle teoth is an example of the 
rare sagacity of Mr. Owen, and that, so fer from any doubt being 
thrown on the validity of the genus Coryphodon, it cannot be doubted 
that fiitare researches will bring to light new forms, intermediate' 
between the Coryphodon and the Lopkiodon. He has also determined 
the existence of two spocics of the genus, namely, the Coryphodon 
eoaeavs of Owen, found by M. Helsert in tiie lignite bed of tiie Sois- 
eonnais, and another called by him C. Oweni, from the conglomerate of 
the Plastic Clay, or lower in the series. The name C, anihracoideu^ 
is of course abandoned, as merging in C eocanna. The 0. Oweni 
was larger than the Tapir of India; and the C. eocanus must thercfbrn 
have been an animal of laigc stature. M. Hebert then gives a tabu- 
lar view of the mammiferous fauna of the Lower Tertiaries of 
France; — 
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Old-established ilabotuera is Falffiontolt^ have not foiled to con- 
tribute their quota tovards the advancement of palteontolt^cal 

sdenoe ; for example. Sir Philip Hgerton has supplied aa interesting 
paper on Fish Bemaina from the neighbourhood of Ludlow, which 
deserves special attention. He Justly states the difficulty of the sub- 
ject, and observes thatlittle has been discovered, since Agassiz deter- 
mined the Ichthyic affinities o£the Cephalaapid remains in England, 
to have enabled even that great naturalist to advance a positive 
ofnuion as to their true place in the scale of nature. Agassiz, whilst 
referring two Bpeeies,nainelyCi5)So((MpisZ.ewwii and C. ifoyrfii to the 
genus which he had originaUy founded on C.iye/iw,indieated thepos- 
Mtnlity that they might hereafter become the type of a new genus ; this 
ehange has been effected by Dr. K. Kner, who formed the genus PU- 
' ra»pis, a genua accepted by Professor Huxley and Mr, Salter, though 
on different grounds to those on which Ener's determination was made. 
"With, therefore, every necessary reserve upon so difficult a point, Sir 
Philip has been able to establlBh, even &om the imperfect materials 
iumislied him, no leas than three new eperaefi, namely Cep?talaspig 
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Sdhoeyi, 0, ifurehitom, Q. omatvs, itutoring therefore to the genna 
a stability equal to that it had formerly obttuned, — and one new 
genus and species, Auehena^is Salteri, founded on a specimen perfeet 
in every respect, and yet in size not lai^r than a fourpenny-piece — 
a genus closely allied to Gephalaipis, but yet structurally diatin- 
gnished &om it. 

It is carious and worthy of notice, that the ichthyological portion 
of this subject has also engaged the attention of Profeasor Huxloy, 
who has already attained a high place in the ranks of our Palteon- 
tologists. Beviewing the questloa of the affinities of CephahspiA 
and PteraapU, in a paper read before our Sodety, he refers to the 
opinion expressed by Kner, that 0. Lloydii and C. Leioisii should he 
separated from the other species belonging to that genus, and placed 
in a new genns, Pteraspit, which, however, he considered a genus of 
Cephalopods, and not of rishos. Boemer again more recently ex- 
pressed an opinion that the Ptera»pidea are Cmstacea ; but, after a 
careful microscopical examination of the shields of CephaUupia and 
Pteratpit, Proffessor Huxley has fully eatablished the ichthyic charac- 
ter of PteraapU, whilst at the same time ho proves it« just claim to 
he considered a distinct genns ; so that this paper was a valuable 
confirmation of that of Sir Philip Egerton. 

The importance of this inquiry of Professor Huxley had been stated 
by anticipafion, and with hia characteristic modes^, by Sir Philip 
Egerton, who observed, towards the close of his remarks, " much 
remains to bo done with reference to the Btructnral anatomy and true 
affinities of this curious femily— subjects f^ beyond my grasp, but 
which I trust ore long will be grappled with by Professor Hiisley, 
who has already bestowed some time upon them, and than whom 
no one is better qualified for bringing the inquiry to a success^ 
issue." 

Assodated with the specimens described by Sir Philip Egerton, 
were portions of jaws resembling Pledrodm mirabilia rather than 
P. pUicpristit, an Ichthyodorulite resembling Onekvs Mtirchisoni, 
and another, hitherto nndescribed, which differs from the genus Oh~ 
cktis as now restricted, and in some characters approximates to the 
spines of Ctenacanthtts and Erismacantkin \ Sir Philip, however, ofiers 
a proper caution as to a reliance upon the forms of spines in deter- 
mining specific differences. Sir Eoderick Murchison added a few 
use&l remarks on the relative position of the Ludlow strata which 
had supplied the fossila described by Sir Philip Egerton, as a note te 
his paper. In the section of the railway-cutting north of Ludlow, 
some of the highest beds of the Ludlow Kock have been brought, by 
an up-cast, immediately in contact with the Old HedSandstone, consti- 
tuting a small insulated mass, which is younger than and distinct from 
the bone-bed of the Upper Ludlow Rock, described in the ' Silurian 
^stem ;' for, whilst the bone-bed is overlaid by the Bownton-Castle 
building-stone and other grey strata which constitute the lower por- 
tion of the tilesttmes, the Kiulway-band, about 6 feet thick, is con- 
formably surmounted <m the soum-east by micaceous sandstone and 
red shale or marl, Though, however, higher in the series, this thin 
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baud stall aontaiiu Mme Dh&noteiurtio foasiU of the lower eenno, mdi 
M PUetrodtu, OntlivM MvrehiMom, and Lmgida eomta : it oontwns a 
luge nutjoritr uakuotm in toy in&iiw strntum, rii. — Cqthaliujnt 
omaivt. Eg., a ■pedea of whlcli Sir Philip expreesee a beli^ that fii- 
ture i^wcimeiu may reveal furtlier characters, and lead to ita anicsi 
viQi G. Mvrchitoni ; AwheruupU SalUri, Eg. ; OnehuB QT Bt/faatn- 
thntt PUrygotM amglieut, Ag., and EurypUrut pygnueat, fialter; — 
the last two fbefdU naving been recognued by Mr. Baiter, who will 
deuribe tbetn in the Snrrey Decadee. 8ir Boderick p4»nta oat tiie 
manner in which the etrata are bo obBcured by drift, that they can only 
be discovered here and therein the river-bank, where the water ia vary 
low, and hence au^eels that the Bailway-band, thongh it« iatemui' 
diate range is concealed by detritus, may yet be discovered in the banks 
or in the bed of the Tenie. A foseil-band, called the Grit-bed, com- 
poaed of a whitish-grey mieaceous Bandstone, was dJscoTered by Mr. 
lightbody higher in the series : it contains several of the fosailB whioh 
have been mentioned, together with fragments of Crustacea and copm. 
lites } end, aa amongst its foasila some of thoae raoet charaotariatic 
of tiie lowest of the bone-beds are found, it might at fint be sup- 
poaed to exhibit, though associated with red and green marls, tibe 
last remnant of Silurian life, were it not that other foasils show that 
it marin a passage upwards into the Old Bed or Devonian system, 
end forme, in fset, tiie uppermost layer of the tilastones, whilst 
ttie red marls, sandstones, and comstuies which follow, with the 
O^Tuilatpit LiyeUii, PUra»pi$ LUrydii, &c., form the great overlying 
masses of Old Bed Sandstone. The determination of the tme ge,- 
nerio position of fossils mast always be an important element towards 
the accurate identification of strata ; but with every aid there must 
be many difficulties in settling the true age of strata whioh are con- 
nected with a drift-period; and the observation, therefore, of Bir 
Boderiok in respeet to the tilestones of Shropshire and B!^«ferdahire, 
" tiiat they may be olassed either with the Silurian or the Devonian, 
acemding to the ^^Mninan^ of certain fosnla," is both jnst and 
philoBophioal, 

A conjoint paper by Sir Philip Egerton and the B«v. P. fi. Brodie 
contains an account of the discovery, by the latter geologist, of a new 
species of PaUgonueuM in the Upper Keuper Scmdstona, at Bowington, 
near Warwick, and a careftil ichthyological description of it by & 
Philip. In this he points out the difference, as regards the remote 
position of the dorsal fin, which separates it &om all the othw known 
q>eciee of the gmius except the little P. catopf«nM of Hoan TTill , 
county of Tyrone, Ireland, formerly considered to belong to the New 
Bed Sendetene, but now transferred, as other snppasBd portions ef 
the same formation have been, to the Permian, lliough the specie 
men was not perfect. Sir Philip considered it sufficient to prove that 
it was a true heterocercal fleh, and not one exhibiting a transition 
between the hetorocercal character of Permian and othw earlier 
strata, and the homoceroal character of the Liassie fish. The darso- 
ventral scales are arranged in gentle curves, which give an appear- 
anee of maeh el^anoe to the species, which ie namni by ^ Philip 
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P. MptnU*, H bmng probably the last snrviTin^ lepressntatiTe of k 
Monu " whieh <MHm[ded bo importftnt a place in tbe bmia of the 
OarbonifintHis and Fermian epocbs." Ths Bat. Ut. Brodie also 
states &ftt " another and entire foaral fish has been obtained frtHn 
tiie Reaper Sandstone, but that the possessor has not yet been per- 
niaded to place it in the hands of a paheontolt^ist for examinatitm 
««id deseription." He mentjcms slab the discovery of more vegetable 
remains, amongst which are several Thieh appear to be the adyett 
ofioms Jloviering plant. The oeenrrence of so many vegetable im- 
pressions in beds so closely associated with those containing the fossil 
fishes in this locality, and the Hiniilar occurrence of Fo^dwua minuta, 
now considered by some able paIieontolog;ist« as a Crustacean 
(Et&ieria), ae»ia to Biggest a freshwater habitat for the graius Palao- 
nucut ; and I will only add that the analogy in anatomical stmctore 
«f extinct with existing fishes is not always sufficient to prove that 
the medium in which they lived must have been the same. 

The next paper was one pr^nant with interest, as it brought 
hefbre ns proofe of a terrestrial f^una in the Purbeck region, which 
had been previonaly represented only by the fossil maromifer named 
and deeciibed by Professor Owen as SpaJaeoOierium tricv^idem, a 
small insectivorous farm, referred with some hesitation to the Flaces- 
tal series. It was discovered by Mr. W. E. Brodie in one of th« 
dirt-heds of Durdlestone Bay, Furbeck ; and the same observer after- 
wards found other mammalian remains, also in a dirt-bed, which ha 
forwarded to Frofcssor Owen for description. Mr. Samuel H. BeoMes, 
who had already gained mnch experience by his researches in Sosaex 
and the Isle of "Wight, now entered on the field, and being encouraged 
and BSEttsted by the jadicious advice of Sir C. Lyell, who has alwajn 
maintained that the non-discovery of the remains of terrestrial 
unitnalB is no decided proof that they had not existed, proceeded to 
Swanage to commence that close and steady search for mammaliaa 
remains which has resulted in the discovery of what would be ecm- 
sidered a rich local terrestrial fauna, even in the present state of the 
earth, some reptilian renwoas having been mixed with those of thai 
mammals. The whole collection has now been submitted to Pr»- 
fbmor Owen for his final examination and descriptitm ; bat In the first 
instance they were wisely sent to Dr. Falconer, who, being able — as a 
ivmseqnKiee, I am sorry to say, of frequent ccmflnement to his hoase 
by ill health — to devote his immediate attention to them, was in > 
condition to give Hr. Seekles useful hints in the progress of bis sear^. 
Dr. Falconer soon recognized no less than seven or eight genera 
of Mammalia, siwge of them unquestionably Marsu{»als, both [B-eda- 
eeoos and herbivorous, others, in Dr. Falconer's opinion, mfsre pro- 
bably ^aeental Insectivora, having affinities, more or less lemota, 
to existi]^ types. Having been requested by Mr. Beckles to de- 
seribe one of the most remarkable g^era, as a contribntion to thfl 
Snp^em^it rf Sir C. Lyell'a ' Mannal,' then abont to be published, I^. 
Pateoner ftivoured the Sodeiy with a more detailed statemmt oif His 
iwidt than was necessary toi the fonoer purpose. 

The genus PUigiaviax (being im al»breviati(» of I^a^im^atoSoft, 
?2 
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tromplagios, "oblique," and auZa.r, "groOTe," in reference to thedis- 
g<mal grooving of the premolara) h&a been established by Dr. Falconerj 
and he has been already enabled to distinguish two species, one named 
P, Beekleni in oommemoTation of the zealous discoveror of the speci- 
mens upon which it is founded, and P. miwtr. Dr Falconer points 
oat that the coionoid process in Plcigwdax resembles more that of 
the prcdacc«us Uareapials, and especially of the Ursine DatyurvM, 
than it does that of the herbivorous families, differing in a marked 
degree from the elevated strap-shaped coronoid of HyptiprymnuM, 
though at the same time being less elevated than in the preda- 
ceous genera whether marsupial or placental; but, after a more 
careful investigation of the question of affinity in every direction, he 
concludes that Flagiavia.v may be considered as a marsupial form of 
Bodent, constituting a peculiar type of the family to which Hypn- 
pnjftmvt belongs. The genus mustihave presented a form to widch 
. there ia nothing exactly ai itiilnr in living marsupials. 

It may, he observes, for aught which can be asserted to the contrary, 
have had the volant habits of the Flying Phelangers, and have flitted 
&om tree to tree among the Oolite forests by means of parachute -like 
folds of the skin. The species were probably herbivorous or frugivo- 
rouB like the Eangaroo-rats ; but there is nothing in their teeth to 
show that they were either insectivorous or carnivorous. The largest 
species was about the size of a squirrel, the other much smaller. 
VroieBoar Owen has designated another form by the generic name of 
Trieonodon, so that at present there are three described Mammalian 
Purbeck genera — SpalMotherium, Trieonodon, and Plagiaulax. Dr. 
Falconer also points out the remarkable resemblance between the 
molar teeth of Plagiaidax minor, and those of the Triasuc genns 
Mieroleatet antiqavs of Plieninger ; and this resemblance may help to 
settle the true character of the Microlestea, supposed by some to be 
predaeeous, by others to approximate to an omnivorous or omni- 
Toro-insectivorous type. 

Dr. Falconer further remarks in respect to the speculative views of 
pateontologists, — that, whUst they do not consider that there ie any 
aatis&otory evidence of a progressive serial development from the 
lower to the h^her forms, there has been another form of serial pro- 
gression, namely, from the general to the special, the animals of the 
older period being more perfect in respect to an archetype, or, as it may 
be called, a normal fype, whilst by degrees there is a divergency from 
this archetype, in order to assume a more special character.and to pro- 
gress towards a special adaptation to new circumstances or conditions 
of life. Now Pla(fiaulax\s,GS Dr. Falconer observes, the oldest her- 
bivorous mammal yet discovered ; and yet, so &r from adhering to the 
general archetype, it is far more specialized than are any of the 
Marsupials, whether fossil or recent, exhibiting characters, at the' 
earliest epoch, which ought rather to have been found in animals 
of the existing epoch, — a fact, therefore, which is entirely at va- 
riance, in his opinion, with the theoretiool views to which I have 
alluded in speaking of the paper of Professor Owen. The case is 
caie of diSotdty ; and I will only repeat that it caimot be expkined 
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by the suppodtioa of any cxoeptions to a primaiy law of nature or 
of oi^uizatLon. 

Two other eommnnications of Dr. Falconer were on the spedoa of 
HaBtodon and Elephant found fossil in Britain, — ^the first paper relat- 
ing to the Mastodon-remains of the Norwich or Bed Crag, all of which 
are referred, so far as present knowledge permits their identiflcation, to 
one Bpeciea — the M, {TetrahpJwdon) arvemengia of Cuvier and Jobert, 
a pliocene ibrm. In a similar manner he examines the species of Ele- 
phants, and shows that, associated with the Mastodon arvtmertaU, 
occm i!l^?uts meridionaJis end E. artii^us, as 'waM&s Rhinoceros lep- 
torkinus and Hippopotamus major, — an association the same as that of 
the Val d'Amo, or of the Snbapenninea ; and this of course excludes 
the opinion which had been advocated by many, that there was really 
only one species of Elephant, E. primi^enitis, extending over both 
miocene and pliocene formations. 

So fer, indeed, from admitting only one species of Elephant in the 
deposits of Eurepe, and therefore assuming that the same species had 
been contemporary with two species of Mastodon, Dr. Falconer con- 
siders that he has folly established four distinct species, and further 
proved that the several species of Elephant, as wdl as the species of 
Mastodon, are limited to peculiar formations in so marked a manner 
as to justify him in ascribing a higher value to them and to oQiei 
air-breathing animals, for determining geological epochs, than to 
the relics of Mollusca or other marine animals. 

To effect bo important an object as is implied by this deduction, 
it was manifestly necessary that the most careful scrutiny should be 
applied to the determination of the true characters both of genera 
and species. In treating of the Mastodon, Dr. Falconer had, for 
example, pointed oat that the obscurity which bad crept over the 
determination of the faunte of the Miocene and Pliocene periods was 
the necessary result of the fusion of several really distinct forms, 
belonging to diiferent geological ages, into one species — the Mastodon 
atiffa^idem ; and in iQce manner he shows that the same confiision 
has existed in reference both to the geographical range, end period 
of existence as a species, of Elepfuis primigeniva, or the Mammoth,' 
which, having been quoted as existing at the time of the deposition 
of both the lower and upper pliocene beds, and also, when the post- 
pliocene glacial gravels were distributed, must have continued its 
existence over a vast extent of time and space, in spite of the eon- 
TulsionB which bad attended the elevation of the Alps, Apennines, 
and Pyrenees, and given rise to the present gec^raphical contour of 
the European area. la order to unravel this confused jumble of many 
species into one, Dr. Falconer points out the peculiarities of dentition, 
and, assoming these peculiarities as permanent, or, in other words, 
as depending on an organic law, not on a mere casual modification, 
he explains the characters on which several subgenera have been 
established, and shows that, just as Tttralophodon arvemensig had 
been separated from Mastodon {Trilophodon) angustid^ts, so also 
must Elephas {Shul^has) prindgenius be separated from Loaiodon 
mwidioTialia, L.priseus, and Buel^has oMii^tta, however near to 
each other in some respects they may be. 
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S7 this reasoning, then, it ftppears that the following geima bm 
grouped together in the older pUocene depoats of serwal iioporU&t 
localities 1 vie. Piedmont and Lombardy — TriJophodon Bornmi, T^ 
iraUtphodan arvaiamtU, Loaiodm meridumalu, L. priinit, Eutlephat 
antiquu*, together with Rhinoeeroi l^torhinvt and SJppfipotamvl 
major. In ihe Subapennioe beds of the Val d'Amo, in TuMan^ — 
Telralophodon anerfwnnt, Loxodon meridumalis, with the aame 
Hippopotamiu and Bhinocerod. Kear Chartres in Eranoe — Loxodon 
vwridiowdis with the same Hippopotamus and Bbinooeroa. In the 
Crag deposits of the Eastern coast of England — Tatrab^hodon 
aTveruengit, Lowodon meridionalit, Euelephat antiquu*, assooiated at 
Cromer and other places in Norfolk, as well as in the Valley of th* 
Thames, with Rhin. l^torhinua, and Hipp, major; so that the re- 
semblanoe between the two extreme localities is even greater Uuta 
between either of them and the intermediate, 

On t^e north of tiie Alps, the regular charaetoristio fauna of the 
Pliocene epoch becomes confiued bf the introduction of spedes fo- 
r«gn to it, proceeding from the erratic drift, in some cases a glaoial 
drift ; and this has been the case also in proximity with the newfr 
graTels of England, so that the EutUphat prvmig»niii», the If am- 
moth of the Siberian glacial period, the B. tiihorhiniM, uid the Muik 
Ox {BvbulvM mmehatus) of Uie Post-pliocene fauna have been acd- 
dent^y mixed with the fauna of the Phocene. Whilst, howfivet, 
thus separating the fauna of the true Post-pliocene beds firom th&t Of 
the Phocene, Dr. Falconer considers that the ohronological Bnbdl^- 
sion of the Upper Tertiaries into Older Pliocene and NeWer Pliooend 
or Pleistocene is untenable, as he conaiderB too great a stress luM 
been laid upon shell-eTidence — at the same time stating Uiat he is 
far from supposing that all the speciesof this remarkable iaunaranged 
equally throughout the area, as it is at least probable that sams 
were peculiar to the south, and others to the north. The appa- 
rent restriction, indeed, of E. primigmius to the region north of 
the Alps, in Europe, and again to the Northern and Central States of 
North America, is a fact of great importance, whilst the ocourrene* 
oi the Hippopotamus gives a fair indication of the climatal and 
physical conditions of the country. 

A short paper of Mr. W. Bollaert, F.B.Q.S., on the ocoorrenoe of 
bones of Uastodon in Chili, was communicated by Professor Owen, 
-who states that the fragments of bono taken &om tiie Lake of Tagoa- 
tagua, 45 leagues south of Santiago de Chili, are parts of a femor 
Hud tibia of a Matlodon, probably M. Aiuiinm, Curier. Ur. Bol- 
laert observes that few instances of the discovery of fosal bones <ni 
the western side of the Andes have been recorded, and that he had 
been unable to discover any traces of such bones, either on ths Isth- 
mus of jDaiien, where many railway- cuttings were in progress, or on 
liis journey southward to ChUi, until his Mend, the Briti^ Consul 
at Santiago, Sir. George Smith, presented him witi the above speoi- 
mens which he had himself taken from the Lake Taguatagua. Thi 
ie^ is 2300 feet above the be<I of the Faciflo Ocean, and is surrounded 
by very high hiUs, called the Borbollon, of voloaiiia origin, the high- 
est feak rising to the height of 7000 feet above Hm mUifiA of the 
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lakft. It TOoeivei no HtreamB from the monntama, but, being mqpplied 
from lipmgfl, is generally aa fiill in rammeT ai in -winter, and appaus 
to U>. Smith to be the exhwuted couter of tt voloaoo. In outting a, 
ditch from the lake towarda the tnonntains, the toRsil bonet wen 
found at the depth of 90 feet, the first tmimal discorered heing olmoat 
perfect, exoep&ig the head, and another skeleton of Bmellei mie being 
very near it. Hr. Smith foaad fossil branohea of trees in the lam* 
trench ; and aa its width was only 12 feet, he naturally ocmoladed 
that a wider exoavatton in the alluvial soil would have yielded the 
remains of other individuals, and in consequence su^est«, " may not 
herds of these oreaturea have been destroyed whilst feediiig on what 
at that time was an extended plain ?" The teeth of one of Qieaa 
animal a are In the museum at Santiago ; and there can be no 
doubt that the skill of a Falconer would be enahled to determine 
whether, in South America also, there is a difference between the 
liastodons of the East and West, the X. Andium having be«i found 
both cast and west of the Andes, in Peru and Chili, and the M, 
Humboldtii in Buenos Ayrea and Braidl, or entirely to the east. 
Without doubt, this wide distribution in iko ancient &una of a iyft 
of oi^anization bo comparatively restricted at present in its range, is 
one of the most curious natural-history phnnomena which the 
researches of geolc^ have brought to light. 

In the class Gmstacea, two additions have been made to our kaow-^ 
ledge, both of which are interesting, as tending to approximate the 
isxaae of past epochs to that of the present, — a remark I have fre- 
quently on preceding occasions been led to make. The one is a 
Decapod from the Lias Bone-bed, described by Mr. C. Oould of 
the Geological Survey, to which it had been confided for exami- 
nation by Mr. E. Higgins, of Birkenhead. Mr. Oould after describ- 
ing carefully the specimen, investigates the affinities of the fossil 
individual to knowngenera and gpocies, and pointe out in what respeeU 
it resembles, and in what it differs from, the several great divisions ot 
the Maerura ; he then states that, although there is an affinity in some 
respects with the genera Nephrapa and Scyllams, he does not think 
the evidence sufficient for assigning it to those or any existing genos 
of Macrura, end he therefore oonstitntoe a new genus for ite reception. 
The names assigned to it are Tropifer Icevit, — the generic term (frvm 
tpoiro, "keel") expressii^ the keeled character of the carapace, and 
the Bpeoiflc its general smoothness. The eyes are large and remote, 
and the abdomen flattened and sculptured. 

The next was derived from the Ooal-meaeures, and is the result 
of the examination, by Professor Huxley, of three specimens, two of 
which belong to Mr. R. 8. Cooper, of Bilston, and the third, being the 
most perfect, to the Manchester Museum, which were obtained from 
the Coal-shales at Midlock Park Bridge. Professor Huxley deecribeB 
minutely the stnictural peculiarities of the specimens, and explains the 
difficulty of even deciding "which end was the head, and which the 
tail, and whether the surface exposed to view Was the ventral or the 
dorsal." Assuming the dorsal surface to be in view, his first im> 
preenon was, that the form combined the oharaeters i^ tevtrai orden 
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of OrvMtoMa. Taking, however, into account all the objections to so 
onomaloua an mterpretatiDn, he next reveraed his hypothecs, and 
assumed " the quadrate disk to be the head, the hemispherical disk 
to be the caudal extremity, and the exposed face to be ventral, — a 
supposition which, though still not Aroe &om difficulty, exhibited, 
on a comparison of the epecimeuB with the Myiis or Opossum- 
shrimp of our own Bca, such curious points of resemblance as could not 
be considered merely accidental ; and he therefore concludea that the 
Pygoeephalvt Cooperi, which is the name he adopts, is probably more 
nearly allied, notwithstanding an approximation in some respects to 
the Squillida, to the Mygii than to any other existing form, that it 
is therefore a Podophthaimous Crostaccan, and may safely be assigned 
a place among either the lower Decapoda or the Stomapoda, affording 
the first certain evidence of the existence of Podophthalmia at so 
early a period as the Carboniferous epoch. 

In another paper, Frofeesor Huxley described a new species of 
PUsiosaurtis, procured at Street, near Glastonbuiy, and now in the 
Hnseum of Practical Geolc^, Jermyn-street. As this species will 
be described at length in the Decades of the Geological Survey, the 
object of Professor Huxley was principally to point out the peculiar- 
ities of the atlas and axis, and of the cranium of that genus. The 
species resembles most P. HawJcinsii, and is about the same size, 
being between seven and eight feet long ; but it has 53 ccrvico-dorsal 
vertebne, of which 30 are cervical, whilst in P, Hawkinsii there are 
31 cervical, and at least 23 dorsal. The species is therefore charac- 
terized as having 53 cervico-dorsal vertebne, by a cranium not more 
than -j^th of the length of the body, the 30 anterior vertebne being 
fioUy, or more than, four times the length of the cranium. It has 
been named P. Eikeridgii, The atlas and axis are (as stated by 
Professor Owen to be characteristic of the genus) anchylosed; but 
their structure is very different Irom that exhibited in the genns 
lehthyotaurm, and more nearly resemMcs the corresponding parte of 
the Croeodjle. 

Professor Huxley then point«d out the many points of structural 
correspondence between Pletiosauma and Teleosaurvs, and questions 
the accuracy of the very backward position of-the posterior nares 
ascribed to PUsioeaurus, which wonld be in opposition to such an 
analogy, as the posterior nares in Teleotaurut are far more forward 
than in OamaNs, and in the Gavial more forward than in the Cro- 
codile. He thinks it therefore more probable that the so-called 
posterior nares of Plesiggaurvs correspond with the deep fossae on 
either side of a prominent median ridge visible on the under surfeee 
of the basi-sphenoid of TeUosaurm. Some other structural analogies 
between Tehosaurvs and Flesiosaurua were noticed ; and Professor 
Huxley stated that in many respects the TehoMurM appeared to 
afford a link, before not noticed, between the long-necked Enalio- 
taurvs and the existing Crocodile, a conclusion in the interest of 
which, when the relations of time are considered, the genus PU^- 
sauma must manifestly shore. 

In respect to the ancient flora, Mr. Salt«r has sabmitted a notice 
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of eomo terrestrial plants from the Old Bed Sandstone of Caithnese, 
the specimens being, however, merely fragments, and, as such, only 
capable of an approximate determination. The beet have been lent 
for examination, by Mr. John Miller, ofThiirso ; and Mr. B. Dick has 
materially added to the discoveries. Similar plants have been found 
at Wick by Mr. C. W. Peach, and by Dr. Hamiltfln in Orkney. AJl- 
the coUectionB have passed under the observation of Mr. Salter, The 
fossils are preserved in hard, grey, sandy flag-stones, many of which 
are marked by Annelide borings ; and it was suggested by the late 
Hngb Miller, that these strata had been accumulated on an extremely 
levd muddy shore : some appear to have been fragments of large 
stems, occasionally three feet long, and are straight and finely fluted; 
others, which are curbed and occasionally branched, were probably 
roots. They are highly bituminized, and divided by obHqne lines, 
evidently duo to mineral etructurc. From compression, the silex 
stands out in relief, and the resulting impressed lines may be mistaken 
for marks of oi^anic structure, siniilar lines noticed by Dr. Hooker 
in calamites from near Lerwick having been ascribed by him to 
"presaure during silieiflcation." The laj^ stems are considered by 
Ur. Salter to have belonged to Coniferous wood, and tho struoture, or 
thick woody envelope, surrounding a central pith, to be allied to that 
of the Dadoxyhm of the Coal-measures; and in confirmation of his 
oinnion, Mr. Salter refers to the authority of Professor Quekett, wh» 
examined for him microscopically some sections, and found the ordi- 
nary Coniferous atracture, — namely wood-fibres dotted with disks, 
which appear to have been in alternating double rows, as in the 
modem Aravearia. The dotted struoture distinguiehes the speci- 
mens from other fragments of fossil-wood without disks, described 
by Professor TJnger. Some smaller branches, bearing bianchlets at 
intervals, are referred to the same plants. Some of the supposed 
rooUets are marked by tubercles, as are the roots of many Ccmifera, 
and cannot, in Mr. Salter's opinion, bo ascribed to marine plants. Of 
Lycopodiaoeous plants, Mr. Salter names one Lycopodites MilUri ; and 
the other he thinks may be Lepidodendron nothum, tJnger, though not 
exactly agreeing with the figure given by linger, whidi, however, 
appears to represent the cicatrices, not the leaves themselves. Pro- 
fessor linger considered hia plants as constituting a new type, and 
they came from the Upper Devonian of Germany, whereas the strata 
frttm which the fossils described by Mr. Salter were derived have 
been determined by Professor Sedgwick and Sir B. T. Muichison to 
belong to the Middle Devonian, and wore associated with the genera 
(£ iaheB Dipt^-U3 and I>iplm)terui. An interesting note was appended 
by Mr. John Mjller, descriptive of the Devonian beds of Caithness,, 
which had yielded these pl^ts. 

Mr. C. J. F. Bunbury, F.R.S., has taken advantage of an interest- 
ing fossil specimon of the genus Newropteris from the Coal-measures 
of Lancashire, to throw Bomo hght upon the true character of that 
genus. He points out tho extreme rarity of specimens of young 
half-expanded fronds of Ferns, showing the chajaeteristic cixoinato 
vernation. Those hitherto figured hiive bdonged to the genns 
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I'eeopteris ; but the present speeimen exhibits s well-marked exftmplfl 
of the circinate conditioii in NeuToplerit, and proves that it did not 
belong to the Coniferous order. The only flovering plant* which can 
be compared with Pems in this respect are the Oyeadeoi ) end Mr. 
Bimbur}' admits the difficnlty of deciding, in the absence of froctifl- 
oatton, whether Nmropteria may not bare belonged to that family, 
though it is far more probable, from all the observable charaoters, that 
these plants were true Fema : the present specimen he considers to 
belona; to N. gigantea. Mr. Bnnbury concluded his paper by stating 
that the genua is principally charactflristic of the Coal'meBAares,— no 
pemtine species from a formation later than the Trias having come 
under his notice, whilst tho Oohtic species referred to the genus by 
lindley and Hutton do Hot agree with its characters. Jf, Loihii and 
2f. tetiuifolia appear, he observe*, to be common to the Carboniferoiis 
and Permian systems ; and he ttdds that the species have been too 
much multiplied by describing the ordinary and possible variations 
in the same &ond as distinct speciee. I need not add that this 
abort addition to our more critical knowledge of an important fosal 
genus of plants exhibits Ur. fiunbury's well-known botanical skill 
and Bccuracy of judgment. 

foreign paleontology, — Of all living animals, the Edentata are 
iwrhaps second only to the Uarsupials in the interest attached to 
their organisation and habits ; but, unlike the Marsupials, th^ 
^dssees another claim to our admiration, in the fact that they have 
not as yet been traced beyond what may be considered the natural 
tefrestnal range of their distribution. We can still study the won- 
d6lfiil oiganization and the singular habits of the Armadillo and the 
Sloth In the original cradle of the first birth of the order ; and Pro- 
fessor Owen has pointed out to us that they are but the relics of a 
lEtrger &una characteristic of South America, and onoe enriched by 
the Qlyptodon, the Mylodon, and the Megatherium. A memoir Upon 
the Glyptodon, by Professor Owen, has appeared in our Transactions ; 
and my object at present is to bring imder your notice a memoir by U, 
i.. Nodot of the Academy of Dijon, and publiflhedin its Transactions. 

M. Nodot first reviews the history of tho progress of knowledge in 
respect to the peculiar form of organization of the Edentata, and 
specially of the Olyptodon, and justly remarks that it was not fiil the 
great Cuvier had given so powerftd an impulse to the study of fossil 
organic J-emains, that travellers b^an to bring home specimens of 
such relies from distant countries. We are all aware with what 
skill Professor Owen treated the investigation into the Osteology of 
tlie remarkable genus Glyptodim ; and M. Nodot states correctly that 
he recognized and named, from specimens in the Museum of the Col- 
lege of Sui^eons, four species, to which he added afterwards, Without 
describing it, a lifth species ; but H. Kodot adds that the number 
haa ttow been, to his own knowledge, tripled. He then proceeds to 
describe these species, making a wise reservation when he observes 
that, tot being acquainted with the descriptive oharaotere of the 
three species named by Dr. Lund HoplopJiorvs ewphrattm, H. Sethi, 
and It. minor, it is possible that he may bare sometimes applied now 
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nmnee to Bame of those spedea. Ha fiirther obwrves tliat atio oS 
tbe fonr speciee dsMiiibed by Pntfeawr Owen wtu uot, in his opinion, 
Boffldcoitly known to be occumtely determined, and ought perhapa tO 
h»ve been transferred to ft separate g^iiu. 

U. Nodot hod the odruitRge of examlninK b very valuable ooUeO- 
tion of remolni of Edoitats, brought home from South Amerioa ia 
1846, by Yica-Admiral Dnpotet, aad whioh hia widow, in confonoitf 
with hie wisbea, ctoiferred upon the Uuseum at his untimely death. 
The loi^r portion of his ooUectiixis hod been previously deposited is 
the Museum at Paria; but thia generous contribution to the treaaurw 
of a provinrnal museum oonsieta of 2000 fragments, more or less 
valuable, but which were all oonAuedly packed t<^ther in the cheats 
containing them. The task of identiflcatdau and restoration was 
BeoGMvily very great; but H. Nodot carried it on vigorously and 
sncoesriiilly, adopting aa rules for prepuatory aeleotion — Ist, tha 
oc^onr of the fiiigments ; Snd, the thickness of Uie fragments ; Srd) 
the peculiu maikingt or figured deaigna upon thorn ) 4th, anom^oQi 
forms, tuberdee, fto. ; by which arrangement the whole number of 
fragmenta were reduced into 30 groups, and the examination greatly 
aimplifled, whilst M, Ifodot was enabled by the same means to com' 
pore the speoimena at Bijon with those at Paris, and thus to supply 
many deficienoiea in the parts of the former by oaatingi from onalox 
gous portions amongst the Puis apeoimenB. 

Having thuB completed the reoonstruotion of hia spedes, H. Nodot 
compares it with the Ohfptodon davi^tt of Owen, and notes tha fol- 
lowing differenceH : — 

lat. The carapace or cuiraasie much more convex than In O/jytodith 
elavipa, and resembles the form of a truncated pear more thiui of n 
cylinder,- — a difiereuoe which may be sexual, but in that case would 
mark the specimen aa having been a female. 

Sad. Nearly all the oaaelets which oompose the ouiraas are hex* 
agonal, whilst in Q, elmripea they ore pentagonal. Besides, tibe wt- 
ouW or ovoidal markings, aitoatod on the front of the oentral line of 
the oBselett in the O. olav^a, are on the posterior extremity in the 
Dijon Bpeciee. 

8rd. The tuherolei which form a border to the carapace of <?. do* 
VMM* are all alike in form and aiie, and are supported on two rawa 
of DSseleta, whereas in the other species the tubercles are disposed 
in aeries oi different fbrms, and several are articulated with only a 
single row of osselete, their edgea being angalor and Imbricated, which 
gives a segmentary character to the sides of the animal. 

4th. The carapace of the O. ckanpet exhibits not a ttwa of on 
anterior or posterior buckler, whilst it is distinctly visible on iin 
lower margin of each side of Qie carapace of the other. 

5th. The tail of the Q. alavipa is composed of pieces stmai^y 
artioulat^d, and intimately connected together, which form a homo* 
geneotU and inflexible sheath, which envelopee the vertebra of th4 
(oil, whUst in the other the tail ia merely aanolatfid and extr^nelf 
flexible, both laterally and downwards, having also a seriee of sup- 
plementary tuberolei articulated on the axial line of each fingj Of 
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wMcIi the probable object is nnknown. On the baeiB of these 
distinctiTe charactera, particularly on the flexibility of the tail, M. 
Nodot considera himself justified in eBtablishing a new genus, to 
■which he haa given the name SchwUipUurum (from vyitrroi, cut, 
xXtvpov, side), in reference to the segmentation, by which character 
it is approximated nearer to the genus ArmaddJo than to the CHyp- 
lodon. I do not think it necessary to follow H. Nodot into minuter 
details, from the coueideistion of which be has established three 
species of his new genus, S. typvs, S. gemmaium, S. tviereulaivm, 
and added to the genua Olyptodon five, viz. G. mbAaiatut, O. ele- 
vatvt, O. gracilis, O. quadratvt, O. verrueotus : but I may add, he con- 
eidera that the genus ZTojiTqpAoruv of Lund should be retained, as being 
distinct from the genns Olyptodon of Owen, being characterized by 
its olub-Bh^>ed tail; and he therefore names the 6, davieaitdatvx 
S. elawxK^tut, which, however, appears objectionahle, as a generic 
peculiarity cannot be properly used as a specific designation. This 
genns is remarkable for its great size, M. Nodot remarking that he 
has only observed two species, H. eupkraetu*, and H. Selloi, both of 
which were of the size of an t)x ; and it may well be understood how 
itseful the short dub-shaped t^ must have been in supporting the 
weight, probably more than 4000 lbs., of so lai^ an animal, with its 
covering coat of mail. It ia curious that all these three genera are 
linked t'other by the same dental formula, and by the same sculp- 
tured teeth, whidi led to the adoption of the name Olyptodon, — the 
number and kind of teeth being the same in both jaws, viz. ; |ij=32, 
whilst the formula in the Armadillo ia |:|=34. This group does 
not appear to have over migrated fium the regions of South America, 
although the Mt^therium wandered more northwards ; they formed 
therefore a local &una of the highest interest, which is now only 
^ntly repreeested by the Armadillos, including the genera Dtmfpus, 
Tatutia, Xenurta. H. Nodot considers, frum the positions in which 
they are found, that they inhabited the Pampas, on the banks of 
rivers or of fresh-water lakes or pools, where they doubtless found 
an abundance of those plants which grow in damp localities and 
might have been easily scratched up by the slender yet rigid feet of 
these animals. It would be unwise to accept buch la^ additions to 
so remarkable a group without strict scrudny ; but it is imposEdhle 
to read the memoir of M.. Nodot without the greatest gratification, 
and I may add that his views on classiflcation, and on the plans 
of organization, are very ingenious. There appear to have been, he 
observes, three such plans, — the first, in which the body is cgui- 
Ubrated horiztmtaUy, the centre of gravity corresponding with the 
centre of the axis which passes through the length of the animal ; 
the second, where the body ia equilibrated vertically, the centre of 
gravity beii^ behind the cenlre of the longitudinal axis and the 
third, in which the oi^anization is sometimes conformable to the first 
type, and at other times to the second. 

These views are illustrated in reference to the Uammalia by the 
different modes of progression of viuioua animals, as, for example, 
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amongst the CanuTOTs, in tIuoIi the lion and the more homble Cat 
are voll known to preeeire in leaping a horizontal positdon, by ex- 
tending forwerds their necks and &ont limbs, and backwards their 
hinder logs and tail, and thus to maintain their equilibrium in that 
direction, which would be destroyed were the animal deprived <rf its 
tail, and amongst the Solipedee by the Horse, the neck, limbe, and 
tail of which are also thrown into a horizontal position in leaping. 
Well may M, Nodot observe that he cannot comprehend on what 
principle the English haTe adopted the barbarous practice of docking 
the t^ls of horses I In all such animals the toil is in great measure 
a counterpoise ; but in those which are equilibrated vertically, it 
becomes one of the organs of support, as in the Marsupials, and 
stiU more strikingly in the fossil genera which have been the sub- 
ject of M, Nodot's essay ; and it is therefore carious that animals of 
BO distinctive a type of organization should have been so restricted 
in distribution, both as regards space and time; and with tiiia 
remark I shall close my notice of tlie valuable essay of M, Nodot, 
which I trust will attract the attention of some of our able palceon- 
tologists. 

In my last Address, I commented at some length on the descrip- 
tion of nnmeroufi species of fossil Chelonla fonnd in Switzerland, by 
MM". P. J. Pictet and Alois 'Humbert, and which are relies of the 
oi^anic life of the Mollasse or Tertiary epoch. During the last year 
the same naturalists have been able to record the discovery of a. 
new species, found in the forest of Loch, near Moirans, in the 
Deparhnent of Jura, the locality being in the French territory. 
A portion of the carapace, probably the dorsal, was observed pro- 
jecting beyond the surface of the rocJt, by the peasants, who rep(^f«d 
to the priest of a neighbouring village that it was the improsrion 
of the breast of a man ; and his curiosity being escited, he had it 
carefully extracted, and presented it to Y. Girod, the Vicor-general 
of the diocese of Saint-Claude. M. Pictet has named the fossil 
Emys EtaUom, after K. Etallon, Professor of the Lyceum of Saint- 
Claude, to whom he was indebted for the opportunity of examining^ 
and describing it. M. Etallon, a zealous geologist, had also explored 
and studied the highly-fossiliferous rocks which surround that city ;: 
and from the result of his investigations, Y. Pictet concludes that, 
the flat on which Moirans has been built belongs to the Upper- 
division of the Jurassic Formation, or Portland Oolite section, — 
the rock in which the specimen was imbedded having all the cha- 
racters which distinguish the rocks of that stage in the Department 
of the Jura and of the Ain. M. Pictet adds ttiat the data are not 
sufficient to bring it into relation with the CJhelonian Limestone of 
Soleure. 
The dimensions of this fine specimen are as follow : — 

Carapace Length 1ft. 7iin. Breadth 1ft. 5in. 

Breastplate.. „ 1ft. 5|in. 

D^th and hnght between the upper face of the 1 (>] f_ 
carapace and lower fece of the breastplate . . J ^ 
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The oantpAoe u nearly regularly oral^-the anterior extremii; 
being widely notehed, and the poaterior alightly acuminated : it ia 
depreaaed aa in tlie genua PlaUmyi. The breastplate ii solidly fixed 
to the carapace for about half its length, the &ee portioiu being both 
much narrowed, the anterior one subtmncated, and the posterior 
one acuminated. 

}&., Pictet desoribea in detail the bony pieces seoording to their 
respective positions, and as far as the condition of the specimen 
permits, and then, having made the moat of his materials, disousaes 
the affliilties of the speoies. In respect to the genua, he oonaidera 
that it belongs, without doubt, to the family of EiodiU* of Dum^ril 
and Bibron, but states that it ia impoasibla to refer it more specially 
to any of the numerous genera of the family, as the generio characters 
<if moat of them are based on portions of the bony structure of the 
animal not preserved in the specimen, whilst, although clearly sepa- 
rated &om some others by the solid manner in which the carapaea 
and breastplate are joined to each other, there are not auAdent 
data for separating it £rom others. Under theae drcnmatanoee U. 
Piotet thinks it prudent to retain for it the name of Emy$, aa ori- 
ginally defined by Alexander Brongniart, in 1803, when it em- 
braced the whole family of Bhditta. U. Pictet ^ves, however, the 
following diagnosis as a guide to palBontolt^ista in estimating the 
value of the geneho characters. 

" Bony ease flattened ; breastplate exteneiToly and firmly anchy- 
losed with the carapace, without moveable pieoea, perforated with 
two holes, narrow and subtruncated in front, terminated behind by 
a front not notched; a series of submarginal scales between tha 
marginal aeales and the sternal ae well as the inguinal mai^ins cm 
each side ; upper &ce of the maiginal pieces very lai^, cut by the 
tnargino-costal impression very near its esterior edge." 

lu respect to species, U. Pictet ccmsiders that it approaoheg nearest 
tD Plmrotiemon latiieutatwn, Owen, known only &»n the cArapoce ; 
but he points out several striking differences which sepomts it ft!>aaB 
that species, althou^ he thinks it probable that both species beltmg 
to the some generio type, and that the discovery of the breastplate 
of Professor Owen's speeiea might lead to its removal &om the genua 
PUvroitefwyn. Ho explains also the many points of differMtee 
between the Emya Etalhni and the E. Mmikei, Boemer, and PlaUmyt 
MantelK, Owen, It is therefore an interesting addition to the &una 
aS the Upper Oolite period. 

Jn addition to the work I have just noticed of MM. Pktet sad 
Humbert, M. Pictet has published during the year the 6th, Ttii, Sth, 
and 9th parts of his contributions towards Swiss Pabeontology,— 
being a series of Monographs of the Fossils of the Jura and at the 
Alps. A brief abstract of the speeies described, and of the htoafities 
in Switzerland and in other countries where they have been dis- 
covered, will explain in the simplest manner the ralue of thesa por- 
tions of a very important work ; and it may be fairly said that the 
fact of finding so many moQusca commui to Ei^kud, FrajUM, and 
the limited localities of Perte du Bhdne ood fttiste Onn, is of even 
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higher iutereet than the diacovery of new epeoies, The 6tb toi 
7th parte are devoted to Uollusoa ; and it will be noticed, in tiie 
abstract, that out of 25 speeies described, 3 only are new, the remain- 
ing 22 having been before named by preceding authore. This &ct 
ezhibite etrongly the great caution with which MK. Fiot«t and 
Benoyior hare compared their specimens with the species of other 
oouatrioe, frequently with the specimens themselves, and proves that 
the; have been free from that anxiety to make new species, which ia 
too frequently a prevailing passion amongst palM>ntoIogists : — 

" Terrain Aptien." 

Cardium Bellegarden^, Plet. 4" Renevier. — Yellow Marl of Porte 

du Bli6ne. 
Cardita fenestrata {Forba), B^Orbigny. — Lower Greensand, Lower 
Neocomian, Ferte dn Rhdne. 
„ Heriani, Fiet. ^ iieneuter.-^Tellow marl, Perte du Khdne. 
Opis neocomiensis, D'Orb. — Yellow marl, Perto du Rh6ne. 

„ Mayori, PUt. if 5en«t/i«-.— Yellow marl, Perte du Bh6ne. 
Astarte Buchii, F. Roemer. — Yellow Marl of Perte du Ehone, and 
of Sainte Croix. Lower Neocomian, France. 
„ obovata, Sowerby. — Lower Greensand of Isle of Wight. 

Hard Grit of Pert*; du Rh6ne. 
,. laticosta, Detk. — Middle Neoeomian, Yellow Marl of Perf« 

du Bhone. 
,, sinuata, IfOrb. — ^Aptian Lumachella of Marolles, Yellow 
Marl of Perte du Ehone, Ked bed of Wasay, and L. G. 
of Peasemarsh. 
Crassatella Kobinaldina, 0'O6.— Lower Neocomian, Hard Grits of 

Perte du Ehone, Yellow Marl of Sainte Croia. 
Trigonia Dsedalea, Parkinson. — Blackdown and Haldon (Dev.), Lower 
Greensand (Forbes), Neocomian, Yellow Marl, Perte du 
Ehone. 
nodosa, Sowerby. — Lower Greensand, Hard Grite of Perte 

du Ehone. 
Arehiaciana, D'Orb. — ^T. spinosa, Sowerby. — Lower Green- 
sand, Hard Grits of Pert« du Ehone ajid Aptian for- 
mation of Pont (Lac de Joux). 
omata, D'Orb. — Neocomian in France, abundant inTellow 

Marl of Perte du Ehone and of Sainte Croix, 
caudata, Agamz. — Blue Marls, Neocomian, Neuehatel; 
Lower Neocomian, France ; Lower Greensand, England ; 
Yellow Marls of Peite du Ehone and Sainte Croix. 
aliformis, Parkinson.— Gsah,, France ; Lower Greensand, 
England ; Hard Grits of Porte du Ehone, and probably 
in the Gault of these locaUties and of the Savoy Alps, 
carinata, Agassiz. — Neocomian Marls of Hauterive ; Nco- 
eomian, France ; Lower Greensand, England ; Yellow 
Marl of Sainte Croix. 
longa, Agassiz. — Neocomian, Neuehatel; Lower Neoeomian, 
Franco ; Hard QntB and Yellow Marl of Perte du Ehooe- 
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Trigonia Coquandiana, lyOrb. — Chloritic Chalk of Castotltiiie, Lower 

Alps ; Neocomian, Yellow Marl of Pertc du Bhono. 
Area glabra, Prtrfcinwn ^ OoMfiai. — Greensoiid of ttaedlimbnrgh 
and Aix-la-ChapoUo, and, under various synonyms, G&ult 
in France, and Lower Greensand, England, as also in 
Bohemia. Perte du Khdne. 
Sobinaldina, D'Orh. — Neocomian at Marolles, Lower Green- 
sand of Isle of Wight, Tellow Marl of Perte ia EhSne. 
„ Ranlini, i«/w. ^ i)'06. — Lower Neocomian, France; Lower 
Greensand, England ; Yellow Marl of Perto du fihone and 
of Sainte Croix and of the Preeta. This species was first 
named by Leymerie as Cwmllaff Saulini ; and M. Pictet 
agrees with Edward Forbes in nniting to it ^. mar^ltnMs 
and A. neoeomienm of D'Orb. 
Hucula impreBsajSowerfty. — IfeoeonuanandEedBedofWa88y,France, 
Lower Oreensand, England ; Tellow Marl of Perte dn 
Ehdne and of Sainte Citax. Several synonyma, aoch as 
N. Comuelina, N. planata, N. subohtusa, are united to 
this species, as also N. subrecurva, PkiUipg, Speeten 
Clay. 
Uytilns lanceolatus, Sowerby. — Neocomian, France ; Lower Green- 
sand, England ; Yellow Marl, Perte du Rhdne. Three 
species of Sowerhy and two of D'Orh. are given as 
synonyms, but do not materially a&ct the geolo^cal 
deductions. Yellow Marl of Perte du Ithone. 
„ sublineatus, iVOrft. — Neocomian, Turonian, and 'Aptian, 
France ; Lower Greensand, England ; Hard Grits of Pert© 
du Bione ; Yellow Marl of Swute Croix, Qault of Perte 
du Rh6ne and of Savoy. This species absorbs Modiola 
lineatB,>Sow«r&i/, M. angusta, Roem, &om the Hils conglo- 
merate, Mytilus Unoatufl, Sovierhy, M, asper, Farhe», &c. 
Part 8 is devoted te the two orders Sauii^ and Ophidia of the 
daas Beptilia. 

In the first, some bones of a head, collected at Manremont by 
HH. De la Harpe and Gandin, are, after a care^ scrutiny, iden- 
tified with Croeodilva Hastvngaice (Owen) from the freshwater 
Eocene bedsof Hordwell Cliff, — a species which Professor Owen has 
shown to form a passt^ between the true Crocodiles and the Caimans. 
The left branch of a lower jaw, found in the breccia of Saint Loup 
by Professor Morlet, has all the generic characters of a true Lizard, 
but is insufficient for specific determination. It must have belonged 
to an individual of the same size as the common European species, 
Laeerta offilis. Two bony osseleta of a cranial plate are refeired by 
H. Pictet to the genus Plaeosaurus, Gervais, which was established 
upon one snch plate. The French specimen was fonnd resting on 
the cianinm, which it protected, and wosobtained from the calcareous 
Palieotherian Marls of Sainte Eadefonde, near Apt ; the Swiss speci- 
mens were found by Professor de Morlet in the breccia of Saint Loup. 
■ The bony osseleta, as described by Gervais, were irregalarly hex- 
agonal, maJniUated on the sur&ce by blunted tubercles having no 
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analogy with anything previouBly ohserred in repidles. The charac- 
ters of these osseleta are quite in conformity with this descrip- 
tion ; they are irregularly hexagonal, protuberant, and covered with 
four couoeutric bands of smooth, rounded tnberclea. Ab the diameter 
of these osaeleta is only about ^th of an inch, it is certainly a 
very coriooa tad that the Plaeosawrai rugosw of Gervius, founded 
upon the discovery ia Franco of eaek minut« ogseleta in direct con- 
tact with the cranium, of which, combined together, they formed a 
protecting plate or covering, should have been traced into Switzer- 
land by means of the oaseleta alone, though in this case detached and 
isolated. If this identification be well-founded, it is only natural to 
expect that other vestiges of the Plaeogaunu may be hereafter dis- 
covered ; and at all events such a fact is a striking illustration of the 
wisdom of the caution which Sir C. Lyell has given us, not to assume 
that certain animals have never Hved because we have been unable to 
find their fossiljzedremainB. Palceontology has done mach to unravel 
the ancient natural history of the world, but it has yet mnch more 
to do. Of the other fossils described by U. Fictet, some were bones 
of a head, fbtmd by MM. Qaudin and De la Harpe at Mauremont, 
and which, though not without much difficulty, M. Rctet re&rs to 
a lost type of Sauriaus, closely related te the Igoaoas. The reason 
of the difficulty in establishing this analc^ is the striking resem- 
blance of the inferior maxillary to that of an Ophidian ; but, as the 
intermaxillary cannot be classed with Ophidian remains, the upper 
and lower maxillary evidently belonged to the some species ; and as 
all the bones were so closely associated together, the inference seems 
well founded, that they belonged to a pleurodont iguana, of the 
size of the living iguanas, characterized by a flattened muzzle shaped 
like a horse-shoe, the nostrils b^i^ large and widely-separated ; 
by a series of small teeth on each pterygoid ; by slender jaws 
armed with conical detached teeth, of which the anterior were very 
acute, thin, and slightly curved backwards. Having given these 
details, M. Pictet exhibits a wise reserve by re&aining from giving 
a generic name to the animal until further discovery has provided 
more complete data. Four vertebree, obtained by Professor Morlot 
in the breccia of Saint- Loup, are next noticed; two are comparatively 
huge, and two smaller : the dimensions of the largest are, breadth, 
I'OSJin. ; height, 1-06 in. ; length, measured from one articulating 
surface to the other, half an inch nearly — and these in the smaller 
are similar in proportion, the height and breadth being nearly the 
some, viz. -65 of an inch. M, Pictet states that the large ver- 
tebne, compared with those of I^ihon molurus, appear to exhibit 
an almost perfect identity, excepting that the vertebne of the 
living serpent are a little wider and shorter than those of the 
fbssil ; the differences between the fossil and the vertebne of a 
Python figured by Professor Owen, are, however, greater. He 
then points out the analogies of the fossil with the recent genus 
Eryx and the fossil genus Pahryx, observing that he would have 
classed the small vertebne, if alone, with PaJeryx rkombifer of 
Owen, bnt that the latger vertebrse seem to have belonged to a more 
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robust serpent, and tlmt on the whole he consideis that, if all the 
vertcbne belong to flie same genus, and tbat genus be PaUryan, the 
analogy of the genos is more with I^Aon than with Eryx. At the 
same time there are, in the same deposit, smaller Tertebne, belong- 
ing probably to younger individuals of the same species, and which 
are more close in their resemblance to PdUryx. The discoveiy of this 
Uttle neet of snakes m Switzerland, apparency the same as those of the 
Brackleeham Clay oi England, is a most interesting fact as regards 
the distribution of fossils. Some Chelonian remains found by KM. 
Oaudin and De la Harpe at Uanremont close the nnmber; they appear 
to show the former existence of a small Emys and of a small Land Tor- 
toise, scarcely determinable ; and at the sune time they have afforded 
materials for the reetoratiouof the carapace, and partly of the breast- 
plate, of a species which is assigned to the new genus and species 
DiihyrotUmim valdente, Fict. and Homb. It unites many of the 
characters of the Land Tortoises, associated with some of those of 
the Emys. The generic name implies tbat the shell has two move- 
able doors or valves. There are living genera which have the double 
valve, such as the Cistudo, where there is, however, no fixed portion 
of the breastplate between the valves, which simply move on a 
hinge ; and the Cinostemum, in which the analogy as regards the 
two valves is complete, but in all other respects it fuls. 

Appended to the 9Ui part is a list of the Yertebrata of the Eocene 
Fauna found in the siderolito deposits of tiie Canton de Vaud. 
Uammalia — Paohydermata. — 1. Fal»otheiiam medium, Cwi. — 2. 
Falffiotberimn ourtnm, Cw. — 3. Fla^olophus minor, Porael, 
Paloeotherinm minus, Cwf.— 4. Ebagatberiumvaldense, flicW. 
— 5. Hyracotherinm siderolithicnm, 7fete(.— 6. Opiotherium. 
—7. DichobnneCampiohii,fltcte(. — 8. Dichobunc,flpeciesnear 
to but a little lai^r than B. cervina, Owen ; from isolated 
l«eth. — 9. Sichobone, smaller speciee, also &om teeth alone. 
Camivora. — 1 . Amphicyon, species of the size of the Conguar ; 
ttom teeth alone. — 2. Cynodon, probably new speiaes of the 
size of C. laeustris, OeriaU, from teeth alone.— -3. Indeter- 
minable, of the size of the Ocelot. 
Cheiroptera. — 1. Veepertilio Uorlpti, Rcfet. 
Eodentia. — 1. Theridomysaiderolithicus, K(*e(. — 2. Soiums. — 
3. Spermophytus ? 
Beptilia — Sauridia, — 1. Crooodilus Hastingsis, Owen. — 2. lAcerta. 
— 3. Placosaurus rugosus, OervaU. — 4. Saurian of extinct 
species, probably belonging to the group of Iguana. 
Ophidia.— 1. Python.— 2. ^rthon or Faleiyx. 
Chelonia. — 1. Dithyroetemon Valdense, PKtet S( Hwnbtrt. — 2. 
Cinixys ? — 3. Emys, large epedes. — 4. Emys, small speciee. 
— 5. Testndo, small species. 

Most of these fossils were obtained by the labours of either MM. 
Gaudin and Be la Harpe, or of Professor Be Morlot ; and as the 
illustrations, both of them and of the Molluaca previously noticed, are 
extremely well drawn and Uthographed, the work may be justly 
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1 highly creditAble to the palsontoli^ista of Switzeriand 
and to Geneva, of the Academy of which oi^ U. Pictet is a Pro- 
fessor. 

I have already had occasion to notice the varied labours of Her- 
man Von Ueyer, whilst stating to yoa the grounds upon which the 
Council had awarded to him the Wollaston Medal ; but it ia right 
that I should briefly notice in more detail the later numbers of the 
' PalfBontc^raphia,' a work wiiich is the joint production of Duuker 
and Yon Ueyer. In the July number, the history of the discovery 
of reptilian remains is briefly but succinctly stated, &om the time 
when the Botryotaurut of the Zechsteiu formation, a genus esta- 
blished by Von Meyer, was deemed the oldest or flist reptile form of 
the uident world, to the discovery, in 1847, by Von Dechen of remains 
which were distinguished from the fish-remains of the Coal Forma- 
tion of Lebach.in Rhenish Prussia, and were rightly assumed to belong 
to Beptilia. The relics of the past which first attracted atteiitiou 
were Coprolites of a finger's length ; but Von Dechen soon set the 
peasant^ to search for all kinds of fossil remains, and five nodules 
containing reptilian relics were brought to light, friHn which Oold- 
fiiBS established the genus Archegotaurtts. Before, however, this 
positive determination of the existence of reptiles at so remote an 
epoch as the Coal formation, several geol(^ts and pakeontologiBts 
had suspected their existence ; but either the actual age of the de- 
pomts, or the true nature of the fossils remained uncertain. The 
nascent expectation, however, that Reptilian remains would be found 
was a proof that old pr^udices were beginning to give way ; whilst 
th^ original depth may be understood from the fact cited by Von 
Meyer, that the first specimen of the AriAegosavrus was found in 1777, 
and was long afterwards described as the head of afiah by Agassiz, who 
namedthis very specimen., even then the only one known, Pygoptenta 
Ludta, evidently, therefore, considering it a fish : so euro is any long- 
admitted theory to interfere with the due appreciation of tnith when 
it comes in an unexpected form. The imaginarybonndary once passed, 
other Reptilian remains soon flowed in from the Coal formation. In 
1843 Von Meyer proved that the cranium upon which Goldfoss had 
established his SeUroe^hcdua HauMeri belonged to a reptile, and not te 
a fish. In 1849, Jordan established a second species of jJrcA^osaums, 
A. latirottris, (iiso Stem Lebach, where the first species, A. Dechmi 
had been discovered. In 1853, Professors Wyman and Owen named 
some Reptilian remains found in Nova Scotia DendrerpeUm acadia- 
num ; another specimen, from the coal of the neighbourhood of Glas- 
gow, Prof.. Owen termed Parahatrachta Colei; and in 1854, Nova 
Scotia supphed bim with the data for establishing his Bapketeg 
plamcept. All these reptiles belonged te the remarkable family 
of Labyrmthodonta ; and Von Meyer observes that the TderpeUm 
eJginense of Mantel, though from the Upper Devonian, may be con- 
sidered as belonging to the same geologieal period, — an opinion in 
harmony with the views of the present leading Irish geologists, who 
consider the Old Bed Sandstone to be simply the base of the Carbo- 
niferous deposits ; and I may add that I have repeatedly urged the 
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probability of the lowest portion of the DeToni&n system belonging 
to the Silurian, and the upper to the Carboniferous. 

M. Von Meyer then givee a detailed description of the genus Ar- 
t3iegoaaunt» ; and nothing can more strikingly eshibit the extensive 
range of the genus at the Carboniferous epoch than the fact that 
271 specimens have passed under the inspection of M. Von Meyer, 
in addition to two specimens from England, and three others de- 
scribed by Goldfuss, Burmeister, or Jager, which had not been per- 
sonally examined by him : of these he has figured 102, and, having 
ascertained, from careful examination and comparison, that the em- 
bryonic condition and stages of growth of the animal may be recog- 
nized, he unites A. mediut and A. minor of GoldfoBs with A. Deckeni, 
— an arrangement which reduces the genus to two species, A. Detheni, 
and A. latirogtrig. A short notice of ApaUon pedeatris and of Sele- 
rocephaha Hauaeri closes this section of the work, — both being of 
the Labyrinthodont type, but yet distinct from the genus Arehsgo- 
saurus : the latter is from slule resting upon beds of coal ; the 
former (Apateon) from the coal-ehale of Miinster-Appel, being the' 
lirst specimen which carried the epoch of reptilian Hfe back to the 
Carboniferous formation. 

The other section of the work of Von Meyer, pubHshed during the 
last year, is devoted to the plants of the Chalk Eonnation of the 
Hartz, from Slankenburg and Quedlinburg. The interesting cha- 
racter of the Chalk flora, from the many points of approximation 
to the existing flora which it affiirds, is well known. M. Von Meyer 
reviews the works of his predecessors, and by description and illustra- 
tion endeavours to reform anything which may have been defective in 
them. From the genus Credrura, Zenker, so remarkable for its 
hazel-like leaves, 11 species have been transferred to the genus 
Ettifighawienia, of Stiehler, which resembles the CUtidcB : these were 
all from the Blankenbui^ deposits. Those of the Long Mountain 
near Quedlinburg, have yielded, of Ferns, the species Weickselia Lu- 
dovia, Stiehler ; of Pandaneie, Pandatius Similda, Stiehler; of Cyca- 
deee, Pterophylhmt Entetiitue, Stiehler ; and it may be added that 
the chemical examination of other specimens detected the former 
presence of organic vegetable bodies by the quantity, though smaU, 
of carbonaceous matter they contain. A description of the flora of 
the younger Brown-coal, by M, K. Ludwig, adds value to the work 
of Von Meyer, and displays, as usual, a still nearer approximation to 
fhe existing flora, as such names as Vaiteheria, Conferva, Potamo- 
gelon, Finus, Taaras, Myriea, Arundo, Lobelia, Magnolia, &c. &e. 
testify,— even our very recent discovery, Victoria regina, finding its 
representative in the genus Eohpleura of Ludwig, to which he 
pves the spedflc name Victoria, from its near approach to the genus 
of that name. 

It cannot be doubted that the brief notice I have given of a por- 
tion of a great work will add weight to what I have already stated 
in pointing out to you tiie great merits and services of those di- 
stinguished palseontologists, Von Meyer and Dunker. Many more 
names might be cited as a proof of the universal sp^ad of enthu- 
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siasm about the Hstorr of the fast world, Buch as Weber, Von Hauer, 
Von Hagenow, Schnar, in addition to tbose which have long become 
houBehoId words amongst men of science. 

Of the latter, the diatinguiBhed countryman of Dumont, M, de 
Koninck, is still earnest in his endeavours to perfect the fauna of the 
Carboniferous epoch. In a paper addressed to the Belgian Academy, 
he notice^ the distribution of eome of the Carboniferous fossils, stating 
that he had already determined the existence of more than 600 species. 
These he has grouped in three sections, — the first belonging to the 
Coal-formation, properly so called, the second to the limestone of 
Vis^, and the thud to the limestone of Tournay. In Belgium, the 
fosmlB of the first' section are peculiar to the strata in which they are 
found ; but in the other two groups some are found common to both, 
whilst others are characteristic of either one or the other limestone. 
K. de Eoninck adds that the same facts may be observed in both Eng- 
land and Russia, — the fossils of the neighbourhood of Bristol and of 
Moscow being the same as those of the limestone of Toumay, whilst 
those of Newcastle, Glasgow, and Gosatschi-datchi in the Oural Chain 
are identical with those of Vis^. Whilst, indeed, he observes, this 
existence of the same species at widely-separated localities is one of 
the great palffiontolog^cal facts, it is not less curious to observe how 
localized some species are, though belonging to the same epoch (a 
taut, I may add, equally observed in recent natural history), as for 
example, Spirifer striatui, S. rotwndatug, and S, cti^idalus, abundant 
in the Carboniferous limestone of the neighbourhood of Dublin, are not 
found at Hook Head, county of Wexford ; and in the same manner, 
the limestone of Toumay hw never furnished these Spirifers, though 
they are abundant in that of Hinant, which belongs to the other sec- 
tion. As an interesting notice of new discovery, he states that If. 
Dupont, to whom he was indebted for the latter remark, has also 
enabled bim to state that 130 spedes of Mollusca are found in con- 
nection with the Spirifers, of which about 30 are new, including some 
magnificent specimens of Gardiomorpha, Avieula, and Avicvlapeeten, 
which if. de Koninck proposes to describe very shortiy, as an addition 
to a fauna already so rich. 

Before closing this brief notice of the labours of one of our most 
active foreign Mends, I may observe that he submitted ia the British 
AsBooation.at Dublin last year his description of a third species of 
the genus Davidsonta, In the generic name he had testified his 
recognition of the merits of one of our most able palfeoutologiets, and 
in the specific he has borne testimony to those of another of our most 
able naturaUst members, by adopting the term Wbodwardiana. This 
Devonian genus he places in the family of Froductidie, from the 
existence of spines along the hinge, which separates it from the 
Strophomenidee, whilst he does not think there is any reason for 
establishing a specific family under the appellation of Davidsonidte. 
Every peculiar Devonian type must be considered an advantage 
gained, by those who maintain the independence of that formation. 

It is right to observe that, whilst our knowle"^ of the feuna of 
the ancient world is daily increasing, new information respecting 
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that founA which is so closely connected w;th our own e 
tmd has been so long stadied, ia conntaittly flowing in upon vb. 
Dr. H. A. Philippi, Profeseor of Natural History at the Univeraity 
of Santiago, in Cldli, for example, deacribes a new speciee of the 
genuB Thr/tanopta under the name T. atutraUi, which he diecoveied 
on examining the stomach of a fish. He Bpeaks of the discovery as 
remarkable, since the apeciee already known to him waa &inn the 
European seas : the editor, however, of '^^mann'e Archir adds to 
this remark, that Brandt had enumerated 7 species of the genus, in 
Von Hiddendorf s Voyage. In either case the wide distribution of a 
genua oompriaing snch minute speoiee, eight lines in length, is a 
fact of much interest. Of another Cruatacean of the order Stoma- 
topoda, be forma a new genus HcpliUg, and gives it the specific name 
Umgirotlrit. It was found in the Atlantic ocean, in 25° N. lat. and 
22* 50' Weet long. Leveifer Zybrantsit, Ph. ia a new crustacean 
foiind in the same position by Captain Peter Zybiants, who com- 
manded the ship which conveyed Dr. Philippi to CMi. Alima 
valdiviana, and A. etmtra are two new species of a genus not 
before traced to the American coast, and found in the harbour of 
Yaldivia. The new genus Euaeanlhui ia also established from a 
nmmte crustacean of the order Stomatopoda, and the new species 
Megalopa valdiviana bom another three lines long. Of this latter. 
Dr. PMlippi remarks with great justice, that even though his obser- 
vations may not prove sufficient to determine the question whether 
Meffahpa is a fall-grown and perfect animal, or merely an immature 
condition of some other genus, the existence of that form (J crusta- 
cean in the Chilian seas is not less a fact of great interest. Were I 
to go through the 12 new Echinodermata described by Dr. Edward 
Grube of Breslau, or follow Dr. Troschel in his anal3™ia of the pro- 
gress of discovery in natural history both in America and Europe, 
I should have no difficulty in estabUshing the fact that the time is 
atiU fax distant when it will be possible to study the system of nature 
as one great whole, combining the extinct and the living ; and so 
this fact, for &om discouraging, ongbt to exercise upon every natu- 
raUst the moat powerful and etimulatory influence ; for who can tell 
what will be the ultimate result of man's researches and of man's 
nnprejudiced reasonings upon them ? 

Phytieal Qeohgy. — As the physical condition of the crust of the 
earth has been not only affected by the action of external force, in- 
clading all aqueous and aetial agencies, but also by the action of 
internal forces, it becomes important t<) study whatever is calculated 
to throw light upon the processes of nature which, though unseen, 
are too often felt to be going on under our feet. Of all our membeis. 
Dr. Daubeny boa moat distinguished himself by hia able advocacy 
of the chemical theory of volcanos ; and although that theory may 
not be consideTed sufficient to explain all the pheenomena, it is im- 
possible to doubt that chemical action must be going on extensively 
in the interior of the earth, and that it ia of the utmost importance 
to study the nature of that action. The paper by Dr. Daubeny on 
the Evolntion of Ammonia from Volcanos, deserves therefore especial 
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cDUmdentdon, as it ia evident that the volcano mast be considered 
the diBcfaairging floe of the Bubterranean laboratory, aad therefore 
tiie place where ita gaseous products ought to be traced ia their pas- 
sage oatwarda. That ammoniaeal compounds are found in the vicinity 
of volcanic vents is well known ; but TWTtf , Bischoff and Bunaen 
have endeavonred to prove that the production of anunonia is due to 
chemical action on the sur&ce, and not within tiie onist of the eartb, 
as, for example, in the celebrated hypothesis, that tlie hot lava, 
whilst overflowing the herbage, bo far promotes its decompoaition, as 
to set free ita nitrogen, which uniting with the muriatic add of tbe 
lava, became sublimed as sal-ammoniac. This theoiy, though in- 
genious, is shown by Dr. Daubeny to be inapplicable to many vol- 
canic districts, in which, though the herbage is far too scanty to sup- 
ply a sufficiency of nitrogen, the sal-anunoniac is not less in quantity ; 
he therefore adopts, as in his opinion more probable, the theory of Uie 
formation of ammonia within the crust of the earth, and adduces, in 
supportof his explanation, the affinity which certain metals are known 
to possess. For example, Wiihler and Boso have proved the esist- 
ence of a compound of titanium with nitrogen ; and Wohler and Ste.- 
Claire Deville have shown that titanium absorbs nitrogen even 
from the air, and that heated titanic acid, when brought into con- 
tact with uitn^n, leads to the production of a nitrido of titanium 
with so intense a chemical reaction as to generate light and heat, ni- 
trogen in this case, instead of oxygen, acting as the supporter of com- 
bustion. Br. Daubeny also alludes to the recently discovered &ct, to 
which I shall again refer, that boron, like titanium, has the property of 
combining directly with the nitrogen of the air, and that the compound 
thus formed possesses tboproperty of evolving ammonia under the in- 
flaence of the alkaline hydrates. Dr. Daubeny further observes that 
we cannot fairly conclude, from the difficulty hitherto osperienced in 
producing a direct combination of nitrogen and hydxc^n, that such 
a combination would be impossible under the iffereat circumstances 
of pressure, heat, &c. which may be expected within the crust of the 
earth : in fact, ho considers that such circumstances might even be 
sufficient to induce the combination of hydrogen and nitrogen, and 
thus produce ammonia directly, although it has not been possible to 
do so in the laboratory of the diemist. Titanium is present in moat 
volcanoB, though Dr. Daubeny admits that it is not sufficiently 
abundant to account for the la^ quantity of sal ammoniac known 
to occur, and, I will add, for the continued production of it, unless, 
indeed, it be assumed that the titanium discovered outside the vol- 
canic vent, and freed from the nitrogen with which it may have been 
combined, is only a small portion of that which has pa^ed through 
the chemical decomposition, and still remains below the crust. Such 
a conelusion would not be unreasonable, as it is certainly quite con- 
sistent with sound speculation to deduce what is passing out of s^ht 
from that which can be actually observed. Boracic acid, however, 
is sufficiently abundant in many volcanos to account for the produc- 
tion of any amount of ammonia ; and it only remains in those cases 
to determine whether the chemical reactions which have led to the 
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production of ammonia took place actually within the volcanic crat«r, 
or dnring the process of eruption, — assuming in the first instance, 
that the combination of boron, titanium, or any other met^l with 
nitrogen had at least been efiected in the volcanic laboratory. 

The paper by Mr. Robert Warington,F.C.S., read so fiirback a8l854, 
at the Liverpool meeting of the British Associatioa, and published in 
the Edinburgh New Philosophical Journal, April 1855, is valuable, as 
it shows the actual circomstances under which both boracic add and 
ammonia maybe found. Jtr. Warington founds his remarks on infor- 
mation from a friend who viMted the island of Vulcauo, twelve milt* 
north of SicUy. The volcanic mountain is estimated to be 2000 feet 
in height, and its crater is about 700 feet deep. The area at the 
bottom, about 10 acres in extent, is paved, as it were, with small 
loose fragments of limestone ; and the ground is so hot as ra^adly to 
destroy the leather of the shoes. A thermometer tlmist between the 
btones indicated a temperature between 250° and 500° ; so that the 
conditions of the locality were peculiarly favourable for the study ttf 
the phtenomena under consideration, as it is evident that there was 
nothing eitraneous to interfere with the results. On looking down 
on the area, it appeared covered with a substance like finely-drifted 
snow, which was found, on examination, to consist of ciystallized 
boracic acid. This incrustation, about an inch thick, being dug 
through with a pickaxe, a mass of red-hot fused lava, similar in 
appearance to the slag of a glass-house, spumed up, and was found 
to consist of fused saline matters forming a coherent mass of vol- 
canic debris. " When the ground covered with boracic acid is dug 
down for about eight inches, a red-hot mass of sal-ammoniac is 
always found," as also sulphur. Now this is not a temporary phe- 
nomenon, as the boracic acid ia constantly renewed when removed, 
and has become, together with Bal-ammoniac and sulphur, a regular 
source of income to the proprietors, to whom it yields about XIOOO 
per annum, — sulphur being obtained by fusing the stone of which the 
sides of the volcano are composed, sal-ammoniac from the lixiviation 
of the scoria or lava, and boracic awd, either at once from the surface, 
or by receiving the sublimed acid in open barrels filled with broom- 
twigs or other plants, placed there for its reception. 

It will be observed from these observations, as Mr, Waringtfm 
states, that the sal-ammoniac sent to him was obtained by the lixi- 
riution of the fused mass ; and its exact condition, therefore, in that 
moss he had no means of determining. On the boracic acid, how- 
over, which came to him as collected, he was enabled to experiment. 
The boracic acid hnrii^ been boiled in diluted muriatic acid, the solu- 
tion was subse()ucntly decanted from the undissolved portion. This 
again was boiled in a weak solution of caustic potash, without yield- 
ing any trace of ammonia, but the residue being washed with distilled 
water, dried and fused in a tube of bard gloss with caustic potash, 
gave strong evidence of the formation and liberation of ammonia. 
From these experiments, therefore, Mr. Warington concludes that 
the reactions arc similar in character to those eflccted by Balmain in 
l!*42. and bv W'dhler. In them the nitride of boron was first ob- 
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tamed hj heating borax and ferrocyanide of potaasium (both anhj- 
drouB) to a doll red heat in a crueible ; and this, being fiiaed with 
cauBtic potash, gave out ammonia copiously, or, if heated in a current 
of steam to a moderate red heat, was entirely converted into boraeic 
acid and ammonia. These experiments unqueationahly explain the 
simultaneous presence of boraeic acid and ammonia in volcanic craters, 
considering that nitride of boron had been previously formed in the 
interior of the volcanic vent, and then brought into contact with either 
alkaline bases under a high temperature, or with heated et«am. The 
same may be said in respect to the reoctiona consequent on the for- 
mation of nitride of titanium, or of the nitride of any other metal 
within the volcanic vent. All these reactions Eire natural in their 
way, consistent with the circumstances of volcanic action, and con- 
firmatory of Dr. Daubeny's views. 

Admitting, then, the reasonableness of Dr. Daubeny's views, and 
those of Mr. Warington, as to the production of the anunoniacal 
compounds so generally found in connexion with volcanos, the 
source from which the nitrogen, presumed to be of internal origin, 
has proceeded, can only ho conjectured. From the smoke-vents of 
lava-streams, as well as from thoee of the craters of volcanos, atmo- 
spheric air was evolved, in combination with other gaseous products ; 
but it was often found poorer in oxygen, or, in other words, richer 
in nitrogen, than in a normal state, according to Deville, — whilst 
Paliei states (as quoted in the Jahresbericht der Chemie of IJeh^ and 
Kopp) that the gas collected in the Lago di Naftia, in Sicily, on the 
5th October, contained 17-4 volumes of oxygen, and 82-6 of nitrogen, 
and on the 22nd October, 5-0 of carbonic acid, 158 of oxygen, and 
79-2 of nitrogen. From the same Journal we learn that C. Schmidt 
had examined the boracic-acid vents of Monte CerhoU in Tuscany. 
According to his researches, the boraeic acid cannot be found in 
the mixed vapour and gas which issues from the vent itself, but in 
the shining mud which float/) over its mouth, and there in combina- 
tion with carbonic acid, ammonia, and a small quantity of sulphu- 
retted hydrogen. In fact, salts of ammonia abound in the dark-grey 
mud of these mud-lagoons ; and after, in the refining process, the 
greater portion of the boraeic acid has been removed by crystaUiza- 
tion, the residue, obtained from the mother-hquor when condensed 
by evaporation, yielded on analysis the following results — the first 
from a specimen obtained by M. Abich, and the second from one 
collected by M. Schmidt himself; — 
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with a trftceof oxide of lUBDgmieBe and of silicon. 

Here the co-existence of ammoniacal salts and of boraeic acid is 
agwn manifest ; and it may be fairly assumed that they are the results 
of the same chemical reaction. In a letter to M. Ehcdc Beaumont, M, 
Bomemann mentions a case where the nitrogen is gii"cn out in a free 
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etate, and whero it has appanntl; not gone through the first step of 
combination with boron, which appears to be essential for the pro- 
ductaoQ of ammonia. 

In this letter he notioee the gaseoos and aqneons emanations in 
Sardinia, as supplementary to the labours of U. Deville. These he 
considers as the last exhibitions of volcanic action in Sardinia, where, 
although there are many remains of ancient volcanoe, there are no 
true volcanic vents of gaseous matter, — the emanations proceeding 
firom mineral waters or thermal springs, all of which are situated in 
close proximity to the ancient volcanic districts. These emanations 
are rich in carbonic acid and azote, and contain also some free 
oxygen, U. Somemann concludes his notice by eulogizing the 
Geological Uap, and work on Sardinia, of General Albert de la 
Marmora, 

Perhaps no one has devoted more attention than M. Ch, Sainte- 
Claire Deville to the gaseous products of volcanic vents. In a for- 
mer memoir he laid down the proposition that the physical and 
chemical properties of the gas-vents of any volcano are influenced, on 
the one hand, by the distance of the observed orifice from the initial 
point of emission, and on the other by the interval of time between 
the moment of observation and the initial moment of eruption. As 
this proposition implies variations in the nature of the gaseous ema- 
nations, corresponding to variations in their position and the time 
of emission, M. Deville has endeavoured to illustrate his position 
by a study of the chemistty and stratigraphy of the subject, so as to 
test in the laboratory the reactions wluch have taken place between 
the elementary substauces recognized as existing in volcanic districts, 
and thereby to explain the observed modifications in the halc^ene 
sulphureous or carbonic emanations. These emanations he divides 
into two groups, according as the motive svbttanee, or substance 
which gives rise to the chemical reactions, is either hydrogen or a 
haloid body such as chlorine or fluorine ; and M. Deville points out 
the antagonism between these two classes of emanations : for, whilst 
chlorine and its congeners decompose water by absorbing its hydro- 
gen, its oxygen being fixed by the alkaline metal which accompanies 
them, sulphur and carbon, when emitt^ in combination with hydro- 
gen, produce a contrary efTect, by giving out the hydrogen and recon- 
stituting water at the expense of the oxygen of the air, — the 
equilibrium of the forces manifested in natural phenomena being 
thus preserved. 

Along the course of a lava-stream it is also seen, in respect to the 
halogene and sulphureous emanations — and in this case K. DeviUo 
observed no other gases — that their transformations, explained on 
chemical principles, are influenced by the position of the gaseous 
vents, the characters of which vary according to their distance from 
the focus of eruption, and to the time which has elapsed since its 
commencement, — these two coordinates of time and space represent- 
ing the variations of temperature under the influence of which, and 
by the instrumentality of the primary elements or constituents of 
the gaseous emanations and of the accessory elements either derived 
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from the rocks through which they pass or from the air, the Torious 
produeta wbiob M. Beville eniunerates have been fonued. Each 
order of emanation has therefore its peculiar products, which are, in 
M. DeviUe'B opinion, merely modifications, under the infiuesce of 
vaiiablo physical and chemictJ causes, of the same compounds, derived 
from the incandescent materials of the volcanic eruption. 

The difficulty is greater when the inquiry is directed, not merely 
to the gBiseous vents of the lava-etream, but to the vents of the vol- 
canic cone itseU, assumed, as they are, to communicate by a transverse 
fissure with the internal focus, as the variations then observed depend 
on causes similar to those which have produced in the interior of a 
vein the successive deposition of difierent substances. Generalizing 
the phasnomena, an analogy is recognized between the gaseous emana- 
tions which succeed each other in a volcano during the course of a 
single eruption, and those which, in the series of ages of our globe, 
have predominated at each successive epoch. As, for example, when 
at the commencement of an eruption chlorine and fluorine are the 
gaseous emanations which proceed from the orifices of the lava, 
whilst phosphate of lime and oxidulated iron are fixed in the rock, 
can we not perceive an analogy between the workings of existing 
volcanic forces and those phtenomona of emanation which under the 
infiuenoe of the same agents, chlorine and fluorine, have enriched 
the most ancient consolidated rocks with tourmaline, phosphate of 
lime, oxide of tin, or, in a word, with that galaxy of bodies, intimately 
connected one with another, which has been figuratively named 
the penamf^ra of granits? 

M. DeviUe then endeavours to explain how the gaseous vents are 
distributed over the volcanic mass, and to prove that their positions 
can be referred to the great stratigraphical accidents of the country. 

The efiect of an eruption is to determine, on the cone, fissures 
the direction of which prolonged would sensibly pass through the 
centre of the crater; and in a volcano in a state of eruption, two 
kinds of operating agenciee may be recognized ; the one eccentric in 
connexion with the fissures produced by the eruption, or with the 
orifices of gaseous vents ; the other central, at the sununit of the 
volcano, or common centre to which all the fissures conveige, — the 
first generally acting only during the duration of the eruption, whilst 
the latter acts variably but constantly. The object of M. Derille is 
to define precisely the functions performed by each, either in a period 
of tranquillity, or during the heightof an eruption, or at the moment 
when the intensity of volcanic action retires from the flssores to the 
normal focus, and thus, by establishing the mutual connexion of one 
with the other, to obta^ tiie means of predicting the efi'eots to be ex- 
pected from observations made during any particular form of eruption ; 
as for example, in respect to the eruption of Vesuvius in 1856, M. 
Deviile, from the facta he had observed, did not hesitate to announce 
the probability of a series of small eruptions from the summit of the 
volcano,^a prediction which was fully verified. 

But it was yet to be determined whether the fissures, which per- 
form 80 important an ofiioc in volcanic eruptions, are merely acci- 
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dental and ephem^^ or are intimately connected with those powerful 
mechanical forces which have at varions epochs broken the crust of 
the earth, and left everywhere ineffiiceable marks of their action 
behind them ; and in investigating this qneetion, U. 'Beville de- 
termined, from nnmerooe observed facts, that the planee of fissure 
penetrate the volcanic mass so deeply, and with such a permanency 
of direction, as to preserve a lemarkaUe regtdarity, at snceessive 
great explosions of Uie eruptive forces. 

U. Leopold von Bnch had pointed out the tendency of volcanic 
vents to airange themselves in lines corresponding to the direction 
of volcanic ch^ns, or radiating from central volcanos ; and U. Deville 
modifies the expression of this view, by stating that a central vol- 
cano always occnpies a peculiar point, fixed by the intersection of 
two or more vdoanic lines, and supports his opinion not only by 
the focts he had observed at several volcanic ohuns, bat also by the 
theory of M. Elie de Beaumont, in itself directed towards a different 
object, and shows that, on the principle of a pentagonal network 
of lines of elevation, Etna occnpies one of the summite of a rectan- 
gular spherical triangle, one side of which passes through Teneri&e, 
and the other connects Etna with the Eolian Islands, Vesuvius, and 
Uauna-Loa of the Sandwich Islands ; so that the gec^raphical dis- 
^ tribntion of volcanos, the manner in which the mechanical efi'ecta of 
earthquakes are exhibited, and the chemical peculiarities of gaseous 
emanations seem to correspond with general laws of 8tratificati<m. 
]£. Deville also points out— and the &ct is important in reference to 
the general question — that in the Isle of Teneriffe each of the lines 
which cut the Peak of Teyde is charaeterized by the appearance of 
a peculiar kind of volcanic rock. 

By this class of investigations the special phenomena of volcanos, 
which can be still observed, are put into relation with the more 
general phffinomena of elevation by which the stratification of the 
earth's crust has been modified, and which can now no longer be 
obseired ; and a step is therefore made towards a physical history of 
the earth, M. DeviUe has continued through the year to detail the 
results of his researches, all of which have a beanng more or less 
in conformity with his theoretical views. In gas- vents, where there 
is neither vapour of water nor acids, the oxygen and azote proceeding 
from them are mixed in proportions not sensibly different from those 
of normal air, — whereas from vents which exhibit traces of vapour 
of water, or hydrochloric or sulphurous acid, the proportion of azote 
is in excess of that of oxygen ; and this is the same, whether the vent 
is from a stream of lava or from a volcanic crater. In illustration, 
M. Deville gives the following results of the examination by himself 
and M. Felix Leblanc, of the gaseous emanations of Vesuvius and 
Vulcano, after abstracting from them the hydrochloric acid and the 
yapour of water ; — 
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Now, 08 tiie nonnal proportionB of ox^en and nitrogen are 2 
21 0. and 80 or 79 N, it is evident that in few inatances were the 
true proportionfl of normal air preserved, whilst in several the pro- 
portion of nitrogen was greatly in excess. The &ct, therefore, that 
nitrogen appears in a portion of the gaeeoos omanatioDB of volcanos, 
cannot be doubted; but,as oxygen appeals contemporajieonsly with it, 
the question still remains to bo answered, whether the atmospheric air, 
of which it appears to have once formed a part, has only been 
sncked into the month of the crater, or whether it has been carried, 
either in combination with water, or in any other state, deep into the 
interior of the earth or down to the very focns of volcanic action. It is 
somewhat remarkable, indeed, that the gases of Yulcano, which are 
accompanied with vaponr, and contain air so poor in oxygen and so 
rich in nitrogen, are those which, as stated by Mr. Warington, 
deposit sulphur, boradc acid, and muriate and hydriodato of am- 
monia, exhibiting therefore so great an excess of nitrogen as almost 
to demonstrate tbat the reaetions which gave rise to the production 
of ammonia and the collection of an excess of nitrogen must have 
been internal. The gas proceeding from the spring of Santa Vene- 
rina on the flank of Etna yields nitrogen entirely &ee &om oxygen ; 
and U. Deville states that ho looks upon volcanos as vast chimneys 
into which, by means of the lateral dssures connected with them, the 
atmosphere is sucked in, and there &eed by combustion of rdl or 
part of its oxygen, and that the emanations &om vents' in a plane of 
eruption exhibit a combustion loss and less energetic as it recedes 
from the centre of activity, which corresponds with the view already 
enunciated, — namely, that in any one vent the intensity of action will 
dimiuiah in proportion to the time elapsed since the commencement 
of the eruption, but in many contemporaneous vents the intensity 
will be in proportion to their distance fiom the foous of eruption or 
main crater, lliis notice of the labours of Ii. Deville will, it is 
trusted, convey an adequate idea of their importance, either as bear- 
ing upon the subject brought under our notice by Dr. Daubcny, or 
upon the still higher generalisations of physical geology. The ope-^ 
rations of the volcanic laboratoiy may be investigated in the labo- 
ratory of the chemist, and, when once satisfiictorily explained, afford 
a clue to the investigation of pheenomena, of which the mode of 
production has long since been veiled &om direct observation. 

M. J. Durocher has directed his attention to another form of this 
interestiiig inquiry, and has studied with much attention the chemical 
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constitution of igneous rocks for more thiui twelve years. Researches 
of this kind illustrate the maimer in Thich the simple elements of 
the crust of the earth have been so combined as to produce rocks of 
considerable apparent, but little real difference. It is for this pur- 
pose that a.. Durooher investigates with great care ths atomic pro- 
perties of the oxygen of the silica and of the bases of these magjnat, 
the solidification of which has produced the igneous rocks. In the 
homblendic series, the ratio of the oxygen of the silica to that of the 
basesexceedsStolt^tceptintrachyticlavasandphonoUteB; so that, 
on the magma solidifying, it is resolTod entirely into a crystalline 
mass, and the silica which is in excess becomes free in the form of 
quartz. In granite, the proportion between the oxygen of the alu- 
mina and tluit of the alkaline and alkali-earthy bases is, on the 
average, 3' 7 to 1 ; and, as tiiere is more alumina than is necessary to 
produce merely a felspathic mineral, the excess of alumina contributes 
to the production of mica. In normal granite there is about 36 per 
cent, of quartz, and 40 to 46 of felspar which has absorbed ^ths of the 
alumina, the remaining Jtha serving to produce the mica in the pro- 
portion of 20 to 35 per cent. ; and M. Lurocher observes that the 
*atn« tnojr'wi, on Boli^ying, may, through a variation of circumstances, 
take the form of a granite, sometimes more rich in febpar, and some- 
times in mica and quartz. Where the oxygen of the alumina in the 
erupted mass was nearly three times that of the protoxides, very 
little mica was found, and a pegmatite more or less rich in fblspar 
was the result. It is easy indeed to imagine bow readUy the varia- 
tions of physical circnmstancee sometimes consequent on tranquillity, 
sometimes on disturbance, must tend to alter the distribution of 
the mineral elements, and thus to produce, oa solidification, different 
results ; it is curious also to observe how in the long series of 
events the alumina becomes proportionally diminished, and gives 
rise to newer forma of igneous rocks, tS.. Durocher states that, in 
the felspathic rocks of the tertiary and recent epochs, the oxygen 
of the alumina bears a proportion to that of the alkaline and 
earthy- alkaline bases of less than 3 to 1 ; so that all the magma can- 
not be changed into felspar, and part continues in the state of a 
paste, or forms other minerals less aluminous than felspar. These 
and many other variations in the resulting rocks produced by the 
solidification of the magma are described by Sf . Durocher, and the 
general atomic relations shown by tables ; and this is the interesting 
conclusion of one of his papers, " the present essay has exhibited 
the phydcal, chemical, and geogeuic relatiions which connect together 
the igneous rocks, however varied in their aspect. The clearness with 
which these relations have been unravelled confirms the proposition 
I have laid down, that all igneous rocks have been derived from two 
mintral hedt or laytn, situated below the crust of the earth — one 
characterized by its richness in silica, and the other, though poorer 
in mlica and in alkalies, containing a very much larger proportion 
of alkaline earths and oxide of iron, and at the same time dis- 
tinguished by very different atomic proportions. I have thus suc- 
cessively thrown light upon the mutual rdatdons of eruptive products, 
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on the geaeration of the minentls they oontain, on iha history of 
their emiesioa, which I hare aimpMed, and <hi their natural das- 
nfication." 

According to M. Duroclier's view, eilioiiun perfonne the same office 
in the mineral kingdom as carbon performs in the oi^anic world, 
acting as a polybasic acid, and uniting with the oxides in very differ- 
ent proportions, so as t« give rise to a great variety of combinations ; 
and hence that the minerals which conatitut« rocks must depend 
principally upon the materials brought into chemical action. Attei 
comparing his own chemical analyBce with those recorded in the 
works of other writers, M. Durocher concludes that the granites, 
enrites or felepathic and quartziferous porphyries, trachytes, phono- 
lites, pearlstones, obsidians, pumice, and lavas, rich in vitreous fel- 
spar, were produced from the first of his magmas, whilst diorites, 
ophites, mekphyres, euphotides, hyperites, traps, basalts, and augitic 
lavas proceeded from the second. 

M. Durocher also states that, if the different varieties of one type 
of rook, such as granite, be examined, there wiU be often found a 
greater difierence in their elementary composition than in that of 
different species proceeding from the same magma ; as, for example, 
those between granite and a trachyte or a pumice, and he then 
arranges in a tabular form the several species supposed to proceed 
from each m^ma ; remarking that the differences are equally due 
to the conditions of pressure, temperature, and cooling as to mere 
elementary composition, and he adds that the magmas which have 
produced igneous rocks are omilar to metallic baths eontwning 
in a state of fusion vwious metals, which on cooling give rise to alloys 
differing from each other according to the circumstances of solidi- 
fication. He adds that, whore the two layers or magmas are in con- 
tact, hybrid products are formed, or rocka which have petrographic 
and geolo^cal affinities, sometimee approximating them to the true 
rocks of one magma, sometimes to those of the other. The upper 
zone, rich in silica, and poor in earthy bases and in oxide of iron, 
has the least density, and its specific gravity differs from that of the 
lower as much as oil in this respect Offers from water, — a circam- 
stance to which is due the permanent separation of the two magmas. 
The solid crust, therefore, of the globo rests, in M. Durocher's opinion, 
upon ^ fluid zone composed of two distinct layers : the upper, which 
is the most refractory, being only semifluid or pasty ; the second much 
more fluid and dense. It is to this second magma, so rich in oxide of 
iron, that he ascribes the eruptions of oxidulous iron which have ap- 
peared in ttie manner of igneous rocks in Italy, the Onral Mountains, 
and Scandinavia, being connected with homblendic or angitic reeks ; 
and in the upper bed he considers that light or volatile bodies would 
be ooncentratod, such as alkaline metals, fluor, boron, &c. : it is indeed 
amongst granite rocks proceeding from this layer that the fluor-aih- 
eates, boro-silicates, as mica, topaz, tourmaline, ftc, have been usu- 
ally found. There isof course much speculation in this theory ofM. 
Durocher ; but the attempt to penetrate through the mystery which 
hangs over the production of the great variety of igneous rocks; and 
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to discover tlie mode in whicli nature worked in ita mternal labo- 
ratory, displays great ingenuity. In fact, geology has now arrived at 
such a stage Uiat nothing short of a complete explanation of the great 
problem of the earth's history in all its relations, whether pnrely 
chemical, phyaioal, or or^aaiic, will satisfy the philosophical geologist. 

Geologists are aU aware that the recognition, as an incontrovertible 
fact, of the- increase of temperature in descending from the sar&ce 
towards the uentre of the earth, in whatever way tiie experiments may 
have been made, whether in Artesian borings, or in the shafts of mines, 
or by the esaminatian of hot springs, was considered a certain proof 
of the existence of a soorce of internal heat, due to the retention of 
a portion of the original heat of the planet when in a state of igneous 
liquidity, by some part of the internal nucleus. When this theory was 
firet propounded, many objections were ui^ed in opporation to the 
hot itself, but when it had been satisfactorily proved that no acci- 
dental circnmstancea could account for the increase of temperature, the 
question appeared settled, and the theory was adopted witiiout further 
hesitation. One remarkable circumstance had, however, been noticed, 
namely, that the rate of increase varied in different places, or in 
different deposits ; and this fact has suggested, to our great physical 
geologist and former president, an eteperimentvm atidt, to which he 
hfis subjected the theory. It is this, — that according to the ordinary 
law of the distribution of heat, the progressive increase of tempera- 
ture from above downwards should be in an inverse proportion to the 
conducting power of the strata bored or sunk through. After a care- 
ful expeiimental examination of the subject, he comes to the con- 
chidon that the rate of increase does not conform to this law, and, 
hence, that some other mode of explanation -must be sought for, the 
&ct remaining, as before, uucontroverted. It is hard to abandon a 
&vourite theory so pr^nant in deductions of great interest ; and there 
can be no doubt that both tiie expeiimente and reasonings of Mr, 
Hopkinswillundergoarigorous examination; but should their accu- 
racy be fiilly established, it will be better that we should be put 
upon a new scent and an active hunt, rather than be allowed to 
repose in an unwarranted confidence that we had solved so great a 
problem in the earth's history. 

Another able investigator of the physical conditions of the earth 
is Mr, H. Hennessy, F.B.S., who, in a recent paper on the Pl^Bical 
Structure of the Earth, has brought forward additional developments 
and illustrations of the views he had already put forward in other 
publications. He quotes a result at which he arrived by a mathe- 
matical examination of the figure of a spheroid acted on by the 
abrasion of water, in order to show that the earth could not have 
acquired ita present figure by the action of ito watery envelope alone, 
as maintwned by some distinguished philosophers. 

Assnming, therefore, the earth to have been in a state of fluidity 
from intense heat, he proceeds te consider the way in which, accord- 
ing to known mpchanical and physical laws, such a fluid mass may 
have passed into the actual condition in which we find our planet. 
He observes that the increase of density of the strata of the fluid ia 
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jffoceedii^ £rom its sor&ce to ito centre, cosBequent on the overlying 
strata comppessmg those induded within them, would render the 
process of "convection " very different from that which takes place in a 
homogeneons and limpid fluid, auch as warm water, and ikaa the prin- 
cip^ oeciUationB of the fluid would be cunfitied to the vicinity of the 
Btir&oe, As explanatory of the influence of the viecidity of the fluid, 
the consolidation of the surface of lava-streoniB is adduc^, as it shows 
how a continuous solid covering may he gradually formed over matter 
still continuing in a fused condition beneath. , The probably imper- 
fectly consolidated, porous, or scoriaceous condition of the flrst-eoli- 
difled portions of such a fluid mass would, as he has subsequently 
Kanariced, greatly facilitate the formation of a soHd crust ; and if the 
first superficial pellicle of the earth's crust had been formed in this 
way, it would manifestly be much more easily disintegrated and 
removed than the harder and more slowly consolidated crystalline 



In further considering the physical and mechanical actions by which 
tiie earth's internal structure may have been effected, Mr. Hennessy 
strongly objects to the adoption of the supposition, regarding the 
fluid matter from which the crust of the eartJi has solidified, that 
the change of conrastence of the earth's materials produced no change 
in their dutribution. This hypothesis he rejects as improbable, and 
considers it more philosophical to base our views r^^arding the 
ehanges of state in the earth's materials upon the evidence afforded 
by tliose mateiiais which come under our actual notice. The nature 
of the earth's internal structure appears to depend greatly upon the 
manner in which its fluid portions have passed into a solid state ; and 
Hr. Hennessy points out that a conseqiience deducible from his views 
of the earth's structure, and from a result obtained by Mr. Hopkins, 
would prove the existence of considerable pressure and friction be- 
tween the fluid nucleus of the earth and its solid envelope. The 
physical causes on which this pressure depends are shown to be 
inTolved in the gradual increase of deasit7 of the fliud towards its 
central portions. The connsjuon of these views with that portion of 
geolo^cal dynamics which embraces the stndy of the greater eleva- 
tory movements on the surfece of our planet is briefly pointed out. 
Without implying the correctness of all the conclusionB stated by M, 
Elie de Beaumont, Mr. Hennessy is satisfied that the eminent French 
geoh^ist has shown such an amount of connexion between very 
widely distribnt«d phfenomena of elevation as indicates the operation 
of general and wide-spread disturbing agencies beneath the crust of 
the earth. But, instead of attributing, with De Beaumont and 
Humboldt, these phenomena to the successive collapse of the emst 
of the earth upon a more rapidly contracting nucleus, Mr, Hennessy 
refers it to the pressure he had before explained. Ulustrating his 
views frvm the equilibrium of arches, he shows that a pressure 
acting in the direction reqidred to produce subsidence of the earth's 
crust upon the nucleus, would be &r more resisted than a press- 
ure acting in the contrary direction. The action of an interior 
expanding elevatory force upon the crust of the earth appears to 
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Hr. Hennessy more colcnlated to piodnce syminetncal relations in 
the lines of fracture and elevation of that cmat, than the Bqneeiing 
or crashing actions that wonld accompany a aeries of great subsi- 
dences. The obyiouB connexion between the distnrbancee of the 
crust of the earth and its thickness has produced some 'remarks on 
that pdnt. If gravity were rigorously perpendicular to the outer 
Bur&ce of the eiuth's crust, its thickness might be extremely small 
compared to the earth's radios, or the earth might be solid &om its 
surface to its centre : the manner in which Professor Stokee has 
deduced Clairault's theorem shows, as remarked by Mr. Hennessy, 
that the variation of gravity over the earth's surface, and other great 
statical and dynamical results of the earth's structnre, would be 
then precisely the same, whatever might be its internal constitution. 
Bat although gravity acta perpendicularly to the sorface of the 
ooean, that does not prove its perpendicularity to the earth's solid 
crust; and reasons are adduced for coming to a different con- 
clusion; whence Ur. Henneeey infeiB that we cannot at present 
consider the thickness of the earth's cmst oe an inappreciable fraction 
of the earth's radius. On the other hand, he conaideiB Mr. Hopkins's 
estimate of the thickness of the earth's crust as not cffoclusive, because 
it essentially depends upon the hypothesis that the process of soli- 
dification of the earth was accompanied by no change in the distribu- 
tion of its partidee. 

The very dear explanation of the views intended to be ex|veesed in 
his late essays, with which I have been favoured by Mr. Henneesy, has 
enabled me to put other physical geologists in a position to estimate 
their value ; and I have thus done justice to one who is following 
closely and with great ability in the footsteps of Mr. Hopkins. The 
purely physical investigation of the phsenomena of the earth's crust 
cannot be in better hands than those of our former president and of 
his two Irish coadjutors Hennessy and Hanghton, whilst there are 
many of our members who are quite capable of following Dr. Daubeny 
in the purely chemical investigation. 

Amongst the pheenomcoa which still require much eluddation ore 
those of metamorpbjsm ; audit appears to me that we are at present 
allowing our foreign friends to make a monopoly of that class of 
reeeerch. M. Delesse has, for example, distingnishcd himBoIf by his 
efforts to clear up the difflculties which hang over the subject of 
metamorphism 5 and I shall therefore briefly notice bis ' Etudes sur 
le M^tamorphisme ' here, as a preparative for an abstract of his 
papers, which he has transmitted to me, and a translation of which 
I propose to insert in a fiiture number of the ' Journal.' 

M. Ddesse rightly observes that the term " metamorphism," taken 
in its more general acceptation, comprises all the changes through 
which rocks have passed ; and it may indeed be said that scarcely any 
rock or stratum can be studied in its original condition, as every one, 
whether it be a sandstone, a mnglomerato, a shale, a schist, a 
limestone, a trap, or a granite, has undergone some modification, — 
consolidation being a process subsequent to d^odtion, and crystal- 
lization subsequent to some form of liquefaction. He then introduce 
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the following classificatioii as necessary to fadlitato the stody of so 
oompreheusiTe a aubject : viz., Ist, normal or general metamoTphism, 
depending upon caases whicli have acted upoa a grand scale, but 
generally in an imperceptible manner; 2nd, abnormal or special 
metamorphism, which depends upon partial cauaea, Tisible in their 
modes of action, and generally limited in extent. To this latter 
class of metamorphism, and more especially to metamorphism of 
contact, IS.. Deleese confines his attention at present, remarlong that, 
tiion^ it is the most simple, it yet affords a vast field for inquiry ; and 
in this restriction he acts wisely, as it cannot be doubted that the 
safest way to arrive at a correct conclnBion as to the possibility of 
certain effects having been produced by the more obscure forces of 
nature, is to ascertain what those forces which can be obeerred 
almost in action, and which have some analc^ (at least in results) 
with the forces which may be called into action in oar laboratories, 
are capable of producing. 

U. Delesse gives a goodly list of the various European and Ame- 
rioan authors who have in some one point of view or another, as 
M. Selesee obeerres, referred to the subject ainoe the time when 
Hntton first brought it within the range of true soienoe ; but it 
mnst be admitted that many of these anthots have merely referred 
to metamorphism as a matter of &ot, and that scone have occasionally 
assumed for it powers at variance with the laws, chemical and phy- 
sical, of nature. 

When a dyke or vein of intruded mineral matter can be so observed 
that the portion of the rock of deposition through which it passes 
^libits ttie efiiect of its contact, whilst the portions distant from it 
retain tjieir original condition, or rather their actual condition 
at the time of ^e eruption, there can be no reasonable difficulty 
in asfflgning the effect to its cause, though there may yet be a 
doubt as to the manner in which that cause had acted. One of the 
best methods of obtaining a due to tiiis very obscure question is 
to study the different effects produced on various substances by tiie 
same operating cause — bearing also in mind, that here, as in every 
exhibition of natural forces, action and reaction always accompany 
each other, the intruded roc^ acting upon the mineral matter through 
which it passes, whilst the latter reacts upon the intruded rock, the 
two forms of metamorphism being thus called by Gotta, direct and 
inverse, and by Fonmet exomorphism and endomorpbism, — cita- 
tions which, it will be observed, I quote from M. Delesse. The effect 
of the direct action oi the erupted rock is, however, generally greater 
than the inverse action of the rocks tbroogh which it passes, as its 
plastic state givea it a iacility in penetrating and operating upon 
the more rigid materials of tie enveloping rock, which the latter 
does not possess. Its action also is, doubtless, assisted (as su^ested 
by U, !Elie de Beaumont) by the filtration of water charged with 
mineral matter, or by the disengagement of gaseous and vaporous 
emanations &om ite mass. On this point, however, it is necessary 
that I should observe that the abstraction of certain portions of its 
elementary constituents &om the intruded rock of eruptioa must 
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necessarily indnce a very great change in its nltimate conditioii, qnite 
indc^ndent of the possible introduction into its mass of other ele- 
mentary constituents derived from the enveloping strata. Here, 
again, the examination of the reciprocal eflecta produced hj the pas- 
sage of enq)ted rocks through various sabetancee has the advantage 
of not only shoving the difEbrence of the reeolts prodnced on tbe 
enveloping rocks, but eiao on the erupted rocks themselTes, which, 
however difierent they appear in their final condition, may posrably 
be reduced to the same original by suoh inquiries. As M. Deleese 
observes, quoting an old proverb, " just as the workman is known 
from his work," so also fr^m the study of metamorphosed rocks may 
be traced oat the true history of the erupted rocks which have pro- 
duced Qieva. 

M. Delesse b^ins his inquiry with direct metamorphism, or that 
chtuige produced on the enveloping strata by the empted rock, and 
limits himself first to the effects produced by the eruption of truly 
siliceous rocks, such as lavas, trap-roeks, and granites. The term 
lava is restricted to those flowing mineral masses anhydrous in com- 
position and manifestly of igneous origin. Trap-rocks are hydrated 
minetal masses, the base of which is a hydrst^ felspar of the sixth 
system, aaortho8e,and which may be therefore called anorthoee rocks : 
tiiey include basalt, dolerite, hyperite, euphotide, trap, diorite, 
hornblende-rock, greenstone, keisantite, &c., to whii^ are added 
*' Sherzolithe" and serpentine. Granite-rocks contain, as an essen- 
tial element, orthose felspar, and may be therefore called ortbose- 
rooks ; they include granite (as the type), syenite, protogine, por- 
phyry, enrite, minette, and even gn^g. The &mily of trachytes, 
con tuning vitreous felspar, belongs to the orthose-rocks ; but, as some 
of them are hydrated rocks, such as retinite, perUte, phonolite, and 
even obsidian, the metamorphism they have produced differs in 
character from that of granitic rocka, and they must therefore be 
classed with the trap-rocks, so that all hydrated volcanic rocks ai« 
grouped bother as traps. The metamorphism produced by gronitio 
rooks is not so eauly traced out as that proceeding from the action of 
trap rooks, since it generally happens that the enveloping rocks are 
also crystalline, and that it becomes therefore no easy matter to 
determine the Ime of demarcatiou between the granitic nudeus and 
the granitic envelope, or to distinguish between the action of special 
and of general or normal metamorphism. M. Deleese therefore 
b^ius by explaining the metomorphic action of trap-rocks ; and be 
investigates the effect produced on mineral substances such as the 
ores of iron, on combustible substances, on felspathic rocks, on lime- 
stoneB,and on uliceous and on argillaceoiis rocks, first citing the actual 
fiicts he has eitlier observed himself in nature or in weU-auth^iticated 
eperamens, then describing the empted rock and bringing into com- 
parison the original and the metamorphosed condition of the rock 
upon which it has acted, — tho principal mineralogical and chemical 
characters of all these being careftdly determined, so that both the 
physical changes of structure and density, as well as the alteration 
of composition frx)m the loss of particular elementaiy substances, 
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msy stand revealed. At thia point it ma; be observed that K. 
Delease Boon convinced himself that the effect of heat as an agent 
of metamorphiBm has been much exaggerated, and evwi that porcel- 
lanite, so often assimilated as an igneous product to the vitreous 
slags of furnaces, which are prodaced by the action of beds of coal 
in a 8tat« of ignition, has only very partially owed its production 
ta heat. Nor is this all, as he considers ^t the same remark 
appUes to various other rocks, both metamorphic and emptlTe, the 
formation of which has been exclusively ascribed to heat. 

To solve a question of this kind, If. Belesse fiist sabmitt^d the 
Tarions rocks to the action of heat in the laboratory, as the effects 
upon some substances may be very great, and upon others very d^t. 
The prismatic stmctore which the 1i"'"E of furnaces asaumos by 
beat has often been noticed, as also the vitrified scoriaceous con- 
dition assumed by many substances ; but all these bear about them 
marks of their origin which are eamly recognized. As the action 
of heat necessarily varies with the composition of rocks, H. Delesse 
briefly notices the peculiarities of metamorpbism which they ex- 
hibit: thos, combustibles lose thrar water and volatile constituents, 
and are converted into charcoal or coke, but are never by heat 
alone transformed into anthracite, — the temperature necessary for 
producing these effecl« being much less than is usually supposed, 
as the heat required for distJUation of the bitaminoos matteis ranges 
&om 500° in turf and 572° in lignite, to 762^ in coal and anthra- 
dte, or in all cases a temperatare below red heat. On this point 
M. Deleeae observes that, admitting the progressive increase of 
temperature in penetrating towards the interior to be at the uniform 
rat« of 1° for 60 feet, the highest temperature above named would be 
possessed by a rock erupted &om a depth of about 9^ miles, — ^wbUst 
the great diange produced by the expulsion of the ^rger portion of 
the water of the combustible substances beii^ efiected at a tempera- 
ture little above 212°, the eraption of a rock train a depth of 2^ 
milea would be sufficient to produce such an effect. I need scarcely 
observe tbat this reasoning simply implies that an increase of tem- 
perature proportionate to the depth below the surface of the earth 
is an observed fact, and leaves untouched the question as to the true 
cause of that increase. It is only necessary to name the other agen- 
cies which M. Belesse cites as capable of abstracting the bituminous 
and volatile matter of combustibles, each as benzine, itself a product 
of tbe distillation of coal, alkalies and alkaline carbonates, and highly 
heated eurrento of water, chai^;ed with mineral and especially alka- 
line matter, txaveraing the beds of combustible matter when situated 
deep in the interior. M. Delesse indeed concludes from this latter 
feet, that the difference between lignite, coal, anthracite, and graphite 
is rather due to the metamorphic action produced by this aqueous 
action than to a simple dry distillation. 

Pure calcareous rocks would lose by heat alone their carbonic acid, 
and be brought as caustic lime into a condition to undetgo further 
change ; but marls or impure limestones might enter into tnsion, 
and thereby undergo a complete change. Sulphate of lime, evwi at 
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a temperatore of 248°, loses its water ; and, if heated to a mtuli 
higher temperature, doee not regain it ; so that it may be reasonably 
BSBumed that contact vith an igneous rook of intnudim voold 
change gypsam into anhydrite. 

The action of heat upon siliceous rocka is somewhat different in 
character, and had been the subject of a previous essay of H. Selease, 
Their fiisibility diminishes with the increased ejnoont of their silica ; 
and they fuse either into a giaaa or into a scoria more or lees 
crystalline, at the same time being diminished in dennty, and after 
fusion being readily act«d upon by alkalies. 

As prismatic sandstones are often found in contact with trap- 
dykes, M. Delesse has tried what the efieot of the action of alkalies 
would be on a sandstone forming the lining of a fiimace, and which 
had assumed a prismatic oonditdon as the ^ect of heat. This sand- 
stone was very quartiose and ceUnlar, or melted only in some few 
poiuls. When boiled in a concentrated solution of potash, 4*5 of the 
sihca was extracted, — this experiment proving that, by the joint 
action of heat and the alkaline constituents of an igneous intro- 
sire rock, the metamorphic effects would be considerable, as the 
rock is brought by the heat into a condition in which it becomes 
eu^ect to the alkaline action. 

It is manifest that hitherto U. Delesse has estimated the effects 
produced under the simplest aspect of the operations of natural 
causes ; but, as in N^ature the causes are complicated or combined (lot 
example, in votcanos, where heat acto in the interior of the earth 
suliiect to the modifications due to pressure and the action <d 
vapour and disengaged gases), he then proceeds to ffye examples of 
the alterations both of minerab and of rocks by subterranean igni- 
tion such as often occurs in coal-mines. The heat thus produced, 
and under such drcumstances, has been found sufficient to volatilize 
the water, and disengage the carbonic acid of the ai^iiUaceous 
carbonate of iron, and to produce a considerable change in its 
physical characters, whilst combustible substances have also undergone 
materi&I alteration in such a process. In this latter case, the carbon 
being dissipated, the ashes ore sometimes too refractory te melt, as 
at Menat in Auveigne, where the ash proceeding frvm the spon- 
taneous combustiou of a bed of lignite is a schistose and pnlverulent 
tripoli coloured red by oxide of iron, whilst in other cases they have 
mdted and are vitrified. Considerable change may be effected also 
even where the combustables are not burnt, as the observations of 
M. Brian, quoted hj U. Delesse, prove— on such natural combnstionB 
at the Montagne de Feu near Lyons. The first alteration is indi- 
cated by the coal becoming iridescent ; by a further change it 
becomes cellular and cavernous, as well as harder and more brilliant, 
and finally passes into a coke with metallic lustre : and such altera- 
tions have been extended to a distance of several yards fixim the 
ignited coal, the metamorphosis here produced being analogous to 
that observM in contact with trap-rocks. Siliceous rocks are acted 
i^on nearly in the same manner as by ordinary calcination : they 
lose thdr water or other volatile constituents ; they become, if argil- 
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lac^os, agglutinated t<:^ther, tinted of various colouiB, ribanded 
like jasper, still preeerving traces of stiatificatdon, fragile, bard, and 
Bonoroos, of which poreellanit« is an example : and if the tempera- 
tnre be reiy high, they are melted and form vitrified sabBtuicee, 
just like the slags of a forge or fiimBce. These sabterranean mm- 
bustions yield also volatile and sublimed products like voloanos, as, 
for example, the combustible gases, vapour of water, specular iron, 
sulphur, hydrochlorate of ammoiiia, and other salts. It is right, 
however, to observe, that though the identity of the effeots produced 
by artificial calcination with those product by the combustion of 
beds of coal or lignite is fully established by tlieae observations, it 
can hardly be sud that the ctmditions are those of roeks e^tosed to 
intense heat tmder great pressure, and totally excluded &om the aii. 

This latter case is more aearly represented by the effects pro- 
duced by lavas, which is the next subject of the inquiries of 
U. Delesse, who names all tiiose authors who had preceded him in 
snch investigatitma. At the Puy do Montchi^, in Auvergne, trunks 
of trees, more or less carbonized, are found imbedded ia the volcanic 
debris which forms the base of the Puy. The charcoal thus formed 
is of a rich black colour, and of a metallic lustre ; it is liable, veiy 
porous, light, and soils the fingers; it has preserved its original 
woody structure, and by MM. Lecocq and BouiDet is considered t« 
have belonged to the birch. It is readily combustible ; and its com- 
position, as determined by MM. Lecocq and Bouillet, is — carbon, 
S2'50 ; white ashes, consisting of carbonate of lime, with tiaeee of 
silica and alumina, 500 ; loss by ignition, 42-60 ; so that it is evi- 
dent that the water and volatile matter had not been fliUy expelled 
by the igneous rocks, to the action of which the combustible body 
had been exposed. 

The composition of another example of wood carbonized by lava, 
from Auvergne, M.. Delesse found to be — carbon, 18-75 ; ashes, 46-48, 
consisting of carbonate of lime, 6-21, oxide of iron with a Httle 
alumina, 40-27; loss by ignition, 34-77. As charcoal formed arti- 
ficially cont^ns, when manufactured in damp air, not more than 20 
per cent, of volatile matter, it is clear that, even in this example, cal- 
cination under such circomstances has only partially expelled the 
volatile matter of thewood, whilst both analjrses show that the charcoal 
has been impregnated with mineral substances ; so that the black or 
red oharooal, produced hy the action of the lava which, as at Vesuvius 
where these effects may he studied, envelopes the wood or other vege- 
table substances, is in a much more advanced stage of metamorphosis 
than any artificially-formed charcoal. Felspathic bodies undergo very 
material change from contact with lava : thus the granite of the 
Boches Rouges, near the Puy, has assumed a prismatic structure ; 
the fragments of granite of Denise, near the Puy (Haut« Ldre), im- 
bedded in a volcanic scoria,have been partiy melted, and have aasmned 
a ceUular structure, tiie cavities being due to the dissipation of the 
mica, which is the most flirahle of the constituents of granite, whikt 
the quartz, which ia the least, remains distinguishable. 

Many other examples of the fiision, either partial or entire, of 
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granitic rocks ore cited, tiio efiects being Binularto that produced oit 
granite in a glass-makiag famace, the qoartz alone reeisting the 
action of the heat ; but M. Delesae obeervee that, independently <d 
fbsion ntore or leea complete, felspathic rocks become impr^ru^ied 
with " fer oligiste " and other rablimated producte of Tolcanoee, and 
have, like other rooks, been sometimes attacked by acid vaponn. In 
&ct, metamorphoras, nnder auoh dronmstaneee, depcaids on the 
action and reaotion between the active rock and tJie rock acted 
upon, as also upon the effects produced by other agendea, doe to the 
eruption of gases aad vapours, eimultaueooBly with the principal 
agent, tlie erupted rock. 

In calcareous rocks it is remarkable that, though in general they 
are, by contact with lavas, rendered cryatallino and granular, or in 
eome cases highly saceharoid, like marbie, they appear on other 
occafflona to have undergone scarcely any alt«ratioiJi. This meta- 
morphism, due t» heat combined with pressure, has been well nnder- 
stood ranee the experimente of Sir James Hall, confirmed as they 
have been by tboso of several subsequent chemists ; ii. Deloase 
observes, however, that neither a great amount of pressure or of 
heat is necesaary to produce it, and adduces as a proof the pro- 
duction of crystalline stalactites, and even beds of a mmilar lime- 
stone, without the aid of heat, — an example not, however, in my 
opinion, analogous, as in this case the moleculea have been enabled 
to move by a previoua solution of the body in water, whereas in the 
other the coheaive attraction between the particles required the action 
of heat to allow mobility. It appears to me, indeed, that the occa-' 
sonal absence of tbe effects of metamorphie action indicates that io 
such cases the pressure had not only prevented tbe escape of the 
volatile constituents, but had also neutraHzcd the effort ixf heat to 
destroy the force of cohesion, and thus to allow the particles to 
move amongst themselves. If so, it is due to eome moiMcation in 
the circumstances, as yet to bo explained by positiTe facts, though 
easily guessed at as a speculatiou. Other more complex effecte, such 
as the introduction of magnesia into the rock, or (in the case of the 
saccharoid limeetone of Bomma, specially Btudied and described by 
U. Deleeae) numerous minerals, are due to the reactions before 
noticed in respect to felspathic rocks, the limeat'ine being originally 
marly or impure. Pare aiUceous rocks, such as quartz, are acted 
upon in a similar manner to granite, but have been less affected. 
Fragments of qxtartz found imbedded in lava have become opake, 
and have been fissured, but rarely melt«d, and then chiefly on the 
sur&ce. The presence of an alkaline solvent may, however, con- 
tribute to a mere perfect solution ; and then the eiUea would be 
absorbed in the mass of the lava. 

The effect of metamorphie action on argillaceous rocks is less 
complete, as the surface may be vitrified, and no alteration pro- 
duced on the interior ; still, however, gaseous matter has in some 
instances been expelled, and a cellular internal structure has been 
the result. tS. Deleese tlien sums up tbe effects thus : either a cal- 
cination more or less complete ; the assumptioB of a stony, cellular, 
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or Titreons atmctnre ; sometameH a complete solution, probably partly 
due to the water combined with the rook. 

I hope that what I have said will give a foir idea of the sys- 
tematic and able manner in which If. Delesse has treated his sob- 
ject advaaang step by step &om the simple to the compound, the 
laboratory of the chemist leading to Ifatnre's present laboratory tiie 
volcano, and that again to the more recondite sources of meta- 
morphism, vli. trap-rocks ; but, as to follow him through the latter 
would require an inordinate space, I most merely content myself 
by obeerving that the same order is observed, and that every step of 
the investi^tiou is UluBtiated by numerous examples, either baaed 
on the obs^Tations of othera, or on bis own, as well ae by the che- 
mical analysiBof many of theproducteof metamorphism, — whilst the 
results are strikiiig proofs of the value of M . Deleese's inquiries, and 
of the ability with which he has pursued them. In respect to com- 
bustible substances, he deduces &om hie inquiries that they appear 
under four aspects, corresponding to the different degrees of normal or 
general metamorphiam, namely graphite, anthracite, coal, and lignite, 
and then illustrates the action of the trap-iocks upon each. New Cum- 
nock in Scotland has afforded many illufitrative specimens, originally 
collected by M. Bon^, but antdyaed by H. Delesse, though here it is 
rightly assumed that tiie coal has passed through the several stages of 
metamorphism up toanthracito,and finallygraphite, through the action 
of the trap, having become impregnated in the course of the change 
with a laige amount of mineral matter. The lignite of Omenak in 
Greenland, collected during the recent voyage made by Prince Na- 
poleon, and, where in contact with the trap, metamorphosed into an- 
thracite, exbibite even more striking results, as by analysis it is found 
to consist of carbon 50-64, water and traces of bitumen 15-60, car- 
bonate of lime 18-43, of magnesia 6-27, of iron 2-03, alumina 7-08 ; 
the anthracito having become useless as a combustible, being 
highly impregnated with mineral matter, sometimes iu the form of 
veins, Wliilst, however, these are the effects of contact with trap- 
rocks, M. Delease points out, from various examples, that coal and 
anthracite, when imbedded in the trap, may have escaped such 
external metamorphism,— as an illustration of which, he cites the 
combustible, apparently a hgnite, of Dellya in Algeria, observed by 
M, Ville, which, though imbedded in trap, has not passed into the 
state even of charcoal or of coke, as it would have done in contact 
with lava ; but has been simply changed inte a dry coal, which nnder 
distillation yields bituminous and ammoniacal matter. 

H. Beleese deduces from this partial change a reason for con- 
sidering the heat comparatively feeble ; but 1 am more disposed to 
ascribe the differences of result to the more or less porous character 
of the enveloping trap, and the consequent greater or less fecility with 
which the volatile ingredients might have escaped from the combusti- 
bles, although it is very possible that the heat in this case may not 
have been very exeosave ; and the impregnation with mineral matter 
indicates, as in other cases, that the metamorphism is due in part 
to other causes, and not to heat alone. The change produced is, 
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indeed, of two diflerent kinda, which point to differences of action, 
as, for exompLe, the production of a more compact combnstible, 
whether coal, anthracite, or graphite—the density being increased ; 
or the production of a truly carbonixed substance, in which more 
or lees of the volatile matter has been removed, and its density 
diminished. U. Deleeae offera eome theoretical considwationB on 
the subject of this deecriptaon of metamorphism. The prismatic 
character so frequently observed he attributes to dinple contraction 
or desiccation, not requiring a very high temperature, and he cites 
the feet, that some combustibles, when dried in the air, lose a part 
of their volatile constituents, and assume a prismatic character : the 
introduction of mineral matter he ascribes te filtrati<m, aided in most 
cBsee by aqueous solution, end points oat how the action of trap-rocks 
upon the usual sedimentary rocks of the earth's cmst, all being 
more or less saturated with water, mnst produce streams of hot 
water, which, acting upon the rocks, will become chained with 
saline and alkaline matter, and thus become a powerful ioatrament 
of metamorpbism, first by removing the volatile matter of combusti- 
bles, and then by acting chemically upon them through the instru- 
mentality of the matter hold in solution. 

The action of heated water, penetrating either by fissures or 
through the pores of a rock, may often explain cases of metamorpbism 
where no igneous rooks can bo traced, — ^for example, in the Alps, as 
quoted 1^ M. Delesse, where combustibles of the Jurassic age have 
berai converted inte anthracite. Scotland and Ireland, as well as 
other countries, including North America, have afforded numerous 
examples of the efiects produced on rocks of various geolc^cal ages 
and physical structure ; but, tempting as the subject is when handled 
by If. Delesee, I shall now leave it, confidently trusting that some 
of the able chemical philosophers of our own Society and country 
will be induced, by what I have said, to give M. Delesse the gra- 
tification of knowing that he has kindled enthusiasm in the minds of 
those so fiUly qualified to follow his example, M. Delesse adopts the 
same system of inquiry as fiunsen and Senft* in Germany ; and I 
hope that ere long] we shall have our own chemical geologists, in 
Haughton, Qalbroith, aad others. 

The papers or essays which I have hitherto noticed afford good 
examples of the purely chemical and physical modes of investigatii^ 
the condition of the earth's surface ; the one I am now about to 
notice introduces a new principle of examination, and is peculiar to 
our own member Mr. Sorby, The microscope has unquestionably 
done most important service in many delioato investigations connected 
with both inoiganic and organic tissues ; and all mnst remember the 
beautiful resulte displayed in the ' Odontography' of Owen, and in 
the works of Carpenter, Quekett, and Bowerbank : but it was reserved 
to Mr. Sorby to apply this powerM instrument to the examination of 
the internal strueturo of rocks, and to deduce from it many philo- 

• We are indebted to Mr. J. Morris for an excellent abstract, in the ' Journal,' 
of Ihe able work of Dr. Feidinanil Senfl. It supplies what was wanting in the 
mineralo^cal claMificatioo of rocks bf Bronguiart, nanielf , their ch^cal analysis. 
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sophical oonclosioiis of high interost. Ur. Borby's application of the 
rmalto of bis isqtiiries to the cxplooatioii of tbepbeuomona of clea- 
vage is fresh in onr tecollectioiL ; and he lias since poiated oat the 
misapprehennon of bis yiews which even Frofessor Tyndall has 
shared with manj others. Mr. Sorby intended to show that the 
compresaiTe force, -whioh he considers essential for tie production 
ai cleavage, acting apon the unequiazial particles of roica, would lead 
to their arrangement in planes corresponding to those of the induced 
cleavage, and, couseqoentlf , that the cleavage in alate'rocks is more 
perfect in proportion as the quantitj of mica present increases; and he 
fiirther states, " there are scarcely any rpcks whose particles are not 
unequiaxod, and I must still maintain tliat, other circumatancca 
being the same, those have the best cleavage that are composed of 
particles whose length and thickness differ most." It is therefore 
not as being the primary canse of cleavage, bnt as influencing its de- 
gree of perfection, that Ur. Borby cited the mode of arrangement of 
the particles of mica in elate and other rocks ; and few will doubt 
that BO far his reasoning ie correct, as the planes of crystallization 
will naturally become coincident with the planes of cleavage, lii 
his paper on the " Limestones of Devonshire," Mr, Sorby, in a 
similar manner, endeavours to show that the nnequisxed {Articles 
have I^ compreeraon been thrown int« planes, perpendicular to the 
direction of pressure, which have become the points or spaces of least 
resistance of Professor TyndoU, or those in which, according to my 
view of the case, the reaction to pressure exceeds the cohesvve force, 
the planes in &et of least cohesion. In another paper, also of recent 
date, Mr. Borby endeavours to prove that the terraces in the Valtej 
of the Tay, north of Dunkeld, have been " formed by tho combined 
action of the river and of the sea when it was at a relatively higher 
level ;" and this idea he ingeniously supports by showing that the 
stratulaof the bands of ripple-dtift, or drift-bedding, dip on the whole 
along a mean line to one side, being that to which the current flows 
or in which tho directing pressure is apphed, just as in his previous 
experiments in tho preceding paper, — a current therefore which alter- 
nately moves in two directionfi naturally giving rise to suceeetdve 
opposite dips of the etratula. Having ably maintained his views, 
Hr. Sorby judidonsly adds, " it must not be supposed that I wish 
to make it appear that the terraces in atl other valleys are due 
to the same cause, — as one set of circumstances may have formed 
some, and another set others. Nothing, in my opinion," he adds, 
" can be a greater obstacle to a correct interpretation of such phe- 
nomena, than to conclude that all things wluch appear aimihr are 
actually identical and have had a similar origin," — remarks, in the 
truth of which I fully concur. 

In the papers of Ur. Sorby which I have been noticing, the mi- 
croscope was applied to the elucidation of the manner in which the 
constituent particles of rocks had been arranged, and thereby to the 
explanation of the true character of some important physical pheeno- 
mena. In the paper which Mr. Sorby contributed to our proceedings 
durii^ the present session, the same instrument has been applied to 
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the examination of the " Microscopical stnictuie of Cr^stala, with a 
view to the det«niuiiatiou of the Aqneoas or Igneous origin of Minerals 
and Rocks," which ia one of the most abstruse and diJScuIt questiona 
in physical geology. As a general rule, it most of course be admitted 
that the moleonles of any substance most be endowed with a power 
of movement before they can arrange themselTea into any definite 
form ; and, as regards mineral aabatanoee, it has tiierefore been always 
considered neoesaary that they should be in a stat« of solution before 
the elementary constituents, of which they are composed, could re- 
arrange themsdves into a definit« crystalline form. TaMng, in the 
fliat place, notice of artifici^ crystals, fdiice the whole process can in 
them be brought under actual observation, Mr. Borbv points out that, 
though the cohe^ve force of the particlea is leduoed to a minimum, 
it ia not abBolu(«ly destroyed, and hence that, in the act of cry- 
stallizing, portions of the solvent surrounding them at the time of 
formation would be often caught up and enclosed within their solid 
Bubstance, When, therefore, crystals are produced by sublimation, 
either air or vapour is imprisoned, which, on being condensed by cold, 
leaves apparently empty tavitiea or air-eavitiea ; when the crystalli- 
zation is &om aa aqueous solution, ^uit^-eoMtM* are formed ; when 
from an igneous solution, the crystals which separate themselves from 
the fused-slane aoloent may be expected to catch up and entangle in 
Uieir Bubstance some portions of the mineral bath, which on cooling 
resume their original character, and produce what may be called glau- 
OT Hime-cavities. Tie differences between these several forms of ca- 
vities can be readily distinguished with suitable magnifying powm«, 
and thereby afford the means of determining under what conditions 
the crystals had been formed : as, for example, crystals containing only 
fluid-oavities, from aqueous solution ; ciystals containing only alotu~ 
or glam-cavitiet, from igneous fusion ; crystals containing both water- 
eaviHeg aad ttone- or glata~eaviiitt, from the combined influence, under 
great pressure, of highly-heated water and mclt^ rock : and, further 
ttian tJuB, that in the case of fluid-cavities, Uie amount of water pre- 
sent affords a datum for determining, from the amount of condensation 
it appears to have undergone since the original formation of the cavity, 
the temperature it possessed when entirely filling the cavity. In like 
manner, Mr. Borby considers that empty cavities indicate that the cry- 
stals containing them have been formed by sublimation, unless there 
is reason to beheve that the enveloping matter was sufficientiy porous 
to allow the imprisoned finid to escape, or that the cavities were 
merely bubbles due to fosion. The number of cavities may be ex- 
pected to increase vdth the rapidity of crystallization, whilst a total 
absence of cavities indicates either very dow crystallization, or the 
cooling of a fused homc^^eous substance. Theee general prindples 
are then applied by Mr. Sorby to the study of natural crystalline 
minerals and rocks ; and he deduces from them many highly interest- 
ing results: for example, that \ihs Jtvid-eaviUes in rock-salt, in the 
calcareous spar of modem tufas, in vein-etonee, in or^nary limestone, 
and in gypsum, indicate that these minerals were fonned by deposition 
from solution in water, at a temperature not materially different frnm 
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the preeent — a conclusion which eqnallj applies to other minerals 
found in the veins of vaiioua rocks, — whilst the manyfluid-cavitiee in 
the constituent minerals of mica-echist and the tocks associated with 
it show that the metamorphism to which they h&re been subjected was 
doe, at least in part, to the action of heatod water, and not alone of 
dry heat and partial Aision — a conclusion which should be com- 
pered with some of the deductions of K. Delesse. 

The structure of the minerals in erupted lava shows that they were 
g^Lerally deposited from a mass in the state of igoeons fbsion ; but 
as in some of the blocks tjected from volcanos, crystals are found 
which contBiavrater-awitUsjia addition to stone- and glass-cavities, it 
may be fairly assumed that they were formed under great pressure, 
when both hquid water and melted minerals were present, and that 
the minute crystals which tho fluid-cavities of these aqueo-igneone 
mineisls generally contain have been deposited on cooling from the 
highly-heated water which once filled the cavity. The minerals in 
tr^-rocks appear to have been of genuine igneous origin, though 
they have been subsequently much altered by the action of infiltra- 
ting water, &om which many other minerals have been also deposited. 

The quartz from quartz-veins appears to have been rapidly de- 
pofdted from solution in water, the temperature of which must, from 
the diminished volume of the water by cooling, have been consider- 
able, about 329° ; at a still higher temperature, mica, limestone, and 
probably even felspar were deposited, showing, as has been asserted 
by U. Elie do Beaumont, a passage from quartz- veins even to granite, 
and that the one therefore can scarcely be separated, as a rock of depo- 
sition, from the other as a rock of purely igneous fusion. Whilat, 
indeed, in the quartz of highly quartzose granite, the liquid-cavitaee' 
are so numerous as to number millions even in a cubic inch, and the 
water they ooutmn amounts to 1 or 2 per cent, of the volume of the 
quartz, so that they might be considered the result of an aqueons 
solution, both the felspar and quartz exhibit stone-cavities exactly 
similar to those in the crystals c^ Aimace-slagB or of erupted lavas, 
and therefore indicate the ccnjoint action of igneous fusion. The 
great conduaion which Jtr. Sorby draws from this feet is, that gra- 
nite is not a simpU igneous but rather an aqiieo~igneoaa rock, pro- 
duced by the combined influence of liquid water and igneous firaon, 
under similar physical couditious to those esistiug, &r below the 
sur&ce, at the base or focus of modem volcanos. These deductious 
of Mr. Borby are in conformity with the views of Scrope, Scheerer, 
and Elie de Beaumont; and he even agrees with them in consider- 
ing it probable that the difference between erupted trachytic rocks 
end granite, both of which are included by M, Durooher (in the paper 
on which I have already commented) in the same class, as prooeedLig 
fi«m the same magma, is doe to the presence or absence of the water. 
In whatever light we regard the paper of Mr. Borby, whether as 
founding upon microscopical observations a new esplanation of the 
conditions under which rocks have been formed, or as proving from 
them the intimate association of water with the constituents of mi- 
nerals, independently of tie simple water of crystallization, it cannot 
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bat be receiyed by the Bociety aa a stnldiig ezempUftcation of the 
zeal, oiigiiiality, and eucceaa with whioh he oarriea oa his researches 
in physical geoli^y. 

CUavage. — In my last address I was neceasaiily obliged to enter 
at considerable length npon the sabject of cleavage, in order to do 
juetioe to the labours of our late most distmgaished and most lamented 
Fremdent, and I shall therefore re&ain &om anything more than a 
very brief referaLce to vhat has since then come onder my notice. 
The report upcoi eLeavage presented to the British Association in 1856, 
or anterior to my address, bat pabliehed subsequently, has been 
divided into two sections: the first, of a historical and deecriptive 
character, is that which has now appeared ; the second, which will 
be theoretical, is reserved for a fiitnre period. With his usual ability 
Professor Phillips has corrected some errors of detail in the observa- 
tions of his predecessors ; and it may be said that he clearlyestabUshes 
the following phases in the progress of a subject whi(^ he justly 
characterizes as English ; viz., 1st, the recc^nition of the neoessily 
of a great leading or general caose, instead of a partial or accidental 
one, by Professor Sedgwick; 2nd, the more perfect connexion of 
cleavage with pressore, by the methodical application of the phe- 
nomena of distorted shells to its explanation by Ur. S. Bbarpe; 
3rd, the illustration of many points connected wilJi cleavage, by the 
microscopical investigatious of Mr. Sorby; 4th, the experimeatal 
inveetdgation of the effects of pieasuie in producing cleavage, l^ 
Professor Tyndall. The " fundamental generalization" of Professor 
Sedgwick, to use the expression of Professor Phillips, has been illaa- 
trated by many obeervere, and especially by the two brothers Rogers 
in their graphic account of the Appalachian chain in the United 
States ; and I will only add, that whilst there can be no doubt that 
cleavage has, in many of the cases which came under the observation 
of Mr. Sharpe, been the result of pressure, it stUl remainB to prove 
that pressure has been the only cause of cleavage — or at least tliat 
pressure has always acted in the same manner, in order to bring 
within the scope of calcnlation some of the examples cited by Pro- 
fessor PhiUipB, such as " waved cleavage," " deavage varying tn its 
angle aocon^ng to the variation in the mineral compt^ition of snc- 
cesave strata," &c. In my last address I gave my opinion as to the 
natural lawupon which cleavage might be supposed to depend; audi 
must BtiU say, that when Professor Sedgwick expressed tbe idea that 
the cleavage in mountain- masses is so regolar as to appear like the 
resulto of raiormoos crystallization, he seems to have ^chibited that 
keen appreciation of natural pheenomma for which he has always 
been remarkable, and to have had in his mind the &ct that crystals, 
being formed by the apposition of successive layers of molecules drawn 
together by the force of afSnity, snbsequentiy cleave in the direction 
of these layers — tbe cohesive force between the molecules of any one 
layer being greater than between tbe molecules of two adjacent layers. 
At the last meetij^ of the British Association, Professor Haughton 
illustrated bia preceding calculation of tbe effect of pressure in dis- 
torting organic remains, by an ingenious model, which showed that 
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aa a geoeral rale, ttiere Is not a greater extensitm of a distorted foasU 

in &e line of the dip than in that of the strike of olearage. 

ffZflCMM.— The researches of Pwfesaor Tjmdall on the properties of 
ice and the phsenomena of glaciers haring been alluded to in the pre- 
ceding remarks, it Beems to me desirable to ofier a few observations on 
that interesting subject ; for, ihcmgh gladers an not at present reoc%- 
nized as having at a comparatively recent epoch extended their action 
over a TOst extent of the earth's sui&co, plain as well as moun- 
tain, tliey have been still more intimately connected with the general 
history of the earth, by the reeearches made, especially by Profeesor 
Bamsay, to detect traces of th^ past action, not merely on ancient 
rocks, but within the periods during which such rooks were deposited. 
The great difficulty in accounting for the progressive movement of 
glaciers, is to provide a sufficient force to put each ponderous masses 
into motion, and to keep it up notwithstanding the retarding force 
of Motion. Some of the earliest investigators, as Sanssnre, con- 
sidered the force of gravity as sufficient to produce motion, whilst 
Gis melting of the ice in contact with the earth reduced the friction 
to a minimnin , or, in the words of Mr. Uallet, placed as it were liquid 
rollers nnder the ice. Anterior, however, to this mode of explica- 
tion, the Swiss philosopher, John Jacob Scheuohzer had advanced 
a totally different one in his 'Itinera per Helvetia alpinas regionea,' 
a work which was published by Vaudon of Leyden, in 1723, and 
dedicated to Sir Isaac Hewton, tiien President of the Royal Society, 
of which ScbeuehMT was a member. Scheuchzer observes that the 
movement of glaciers requires not to be explained by any miraculous 
agency, but is entirely dependent upon natural causes ; for he adds, 
" Solet nempe aqua a tergo montium mpiumque gladalium defluens, 
vel in flssoris ipsis et interstitiis alii a glacialibus collecta, ct utrobique 
conglaciata, qooniam amplius in hoc statu requirit spatium (oon- 
testantibuB id exporimentis circa £rigas et glaraem institui soHtia), 
nndiquaque premere et earn quidem glaciei partem qu^ liberam 
aerem respidt, et paacua declivia actu ipso propellere, et una com 
glaoie arenam, lapides, saxa etiam grandiora, quo ipso hyperbolica 
ilia purgatio simul eiplioari et fecile intelli^ potest." All wiU 
remember tbe ingenious manner in which Agaasiz, following Char- 
pentier, adopted and applied this theo^, by asBuming that a multi- 
tnde of capillary cracks are formed at night, — that water produced by 
the meltii^ of the ice on the surface by the son's rays during the day 
ffiters into the cracks, and is frozen and therefore expanded at night, 
when, by the expansive force of so many firozcn seams of water, the iee 
is put in motion, new cracks are formed, and aU is ready for a repe- 
titiffn of ttie same results. This theory was at first as popular as the 
simple gravitation-theory had at first been, when Professor James 
S'orbes, considering it too hypothetical, entered upon the investigation 
Af the subject, and, after most laborious personal researches in the 
Ups, guided and supported as they were by the light and vigour of 
us philoeophical mind, brought forward facts and reasonings not 
merely to overthrow the hypothesis of Agassiz, but to prove that, 
however difficult it may bo to reconcile the motion and the other 
I phtenomena of glaciers with the gravitation- theory so long as the 
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{Racier ifi considered to be composed of solid ice, his obBcrrationa 
tended to show tliat all the ptuenomena are analogous to what might 
be expected in a moving eenufluid or past j liquid like lava, and hence 
tiiat a glacier ought to be considered ice in this imperfect state of 
condensation. However difficult it has been to ordinary observeis to 
convince themselves that the ice they sav beiore them with its lofly 
pinnacles and its huge crevices, and which tliey could split with an 
axe into angular fragments, was a semifluid substance, the theory of 
Forbes has yet for several j^ars been received as a satisfectory ex- 
planation of the phsenomena ; but Professor Tyndail has now satds- 
fectorily proved that the stmcture of ice (a structure which had 
been previously ably illustrated by M. Schlagintweit) is such that 
it.cau be readily crushed inio its constituent particles, and again by 
pressure reconsolidated, so as to conform to all the variatdona of form 
of the mould through which it is forced. The comparison of tiie 
results of direct esiperiment at the laboratory of the Royal Insti- 
tution with the actual pheenomena of the glaciers themselves has 
convinced Professor Tyndail, and I mi^ fairly say every one who 
has listened to or read his lectures upon the subject, that his expla- 
nation of the mode in which ice is enabled to pass through all the 
aciadents of movement, and to change its form without losing its 
continuity, is as satisfactory as it is philosophical ; but it must be 
evident te all, that the theory of Professor Tyndail e^laius all 
the phenomena of glacier-motion, but not the cause of that motion. 
Professor Forbes had this latter point in view when propounding his 
theory of semifluidity ; and we must now look to Professor Tyndail, 
who stands, from his zeal, intelligence, and high mental training, 
in the foremost rank of Alpine observers, to cl^ up the only diffi- 
culty now remaining,* 

Deaeriptive Geology. — The great xeal with which pakeontologicsl 
research has been pursued, and the vast accession to the numbets of 
extinct »Tiiina.1a and plants, have necessarily required the cooperatiMi 
of the most able naturalists with the geological explorer, in order to 
ensure a correct determination of the epochs of the earth's history by 
the peculiarities of their respective founas and florte. The geolc^t 

* On this point I think it right to refer to the ptper of my reapected friend 
the Rev. Ciuioti Moseley, F.R S., on the motion of gUcien. publiihed in the 
' Pioceedinn of the Rayal Society,' and in which he adopts the facts of Forbt) 
and TyndslTas being satisTactArily established. Heconaidcrsthemotiondnelfilbc 
successive expansions and coatractions of the ice accordiog to the vaiiationi in 
its temperature, just as in any other solid, and independent of the congdltisn 
of water which may have filtered into its cavities. This theory he illuBIralCi by 
a curious fact, observed first in a scientific manner by himself, at the Cathldnl 
of Bristol. The sheets of lead with which a portion of the building had tea 
covered are observed to descend gradually down the inclined plane of the rR^ 
even tearina out the nails hy which they have been fastened to the rafters, an. 
that solely by their successive expansion and contraction. This substitution <. 
the simple principle of the contraction and expansion of the ice as a solid body 
each tending to promote its descent on an inclined plane, for the hypothetical one 
of the ejpansion by congelation of water filtrating into either the cre\-iceBOr cracks. 
is unquestionably very ingenious, although some of our able philosophers have 
considered it insufficient to account for phienomena exhibited on so laive a scale- 
Mr. Moseley, however, is about to reply to the objections of Professor ^rbea and 
others in a second paper on the subject. 
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now receives organic remtuna after they have been critically examined 
and described by Uie zoologist or botanist, and bas only to apply 
them to the practical objects of his own science. Whilet, however, it 
is easy to allot to the palteontologist and to the geologiat their re- 
spective tasks, it ia not so easy to separate the objects of physical 
geology from those of pure or descriptivo geology, upon the same 
priaci^e that a perfect geographer may be expected to be conver- 
sant with both natural and physical geography : it is, indeed, the 
object of the geoli^TSt not only to determine the age of a deposit, but 
also the physical circumstances under which it was formed. The 
latter and truly philosophical branch of the subject has always been a 
fovourite study of our able fellow-member, Mr. Godwin- Austen ; and 
in the paper I am about to notice, he founds upon a simple &ct a veiy 
ingenious speculation. The "feet" is, that in the chalk about two 
miles south of Croydon was found a boulder of granite, associated 
with other detritic materials. Prior to reasoning upon this fact, Kr. 
Austen gives a very reasonable definition of the term " extraneous," 
by whi(£ he understands that a fossil, or other body, is found in a 
position not in accordance with its original habits, or tiie place of 
its formation, as, for example, a " deep-sea mollusc amidst a number 
of the inhabitants of shdlow water," or a boulder of granite in a 
chalk- or clay-deposit. This definition is sound and important, as 
it points out to the palaeontologist the necessity of detenniuing tho 
natural habitats of fossils, as well as their names, and to the geologist 
the necessity of separating the extraneous ftom the native fosMls, 
before he can make a satis&ctory comparison between the deposits 
of different ages. Ifr. Austen reviews tho history of fragments of 
" extraneous " rocks previously found in the Chalk, and then pro- 
ceeds to draw the conclusions, which, though I have named them 
speculative, I do not consider the less phHosophical and important. 
AH the frf^ments he has noticed appear to have been water- worn, 
and therefore must have been moved or acted upon by water. Some 
of them exhibit marks of the SerptiUe, &c., which attach themselves 
to bodies resting for a time on the lower or quiescent portion of the 
" marginal sea-belt," whUst others, more especially the smaller or 
shingly kind, from th^ smooth sur&ce, would appear to have 
formed part of the upper portion, which, from its position, is 
subject to the constant disturbance of the waves. D'Orbigny and 
Edward Forbes, as quoted by Mr. Austen, were of opinion that the 
pure white chidk was the deposit of a deep and open sea ; but Mr. 
Austen shows, from the application of such reasoning as I have here 
noticed, that every other form of sea-bed, from the abyssal to the 
nuu^nal, existed in the Cretaceous period. On the one hand, for 
example, the presence of sand, gravel, and occasional boulders under 
the circumstances detailed by Mr. Austen have proved the existence 
of a marginal zone before the deposition of the upper portion of the 
chalk ; and, on the other, the presence of forms of Bryozoa and of 
other fossils which when alive must have been fixed at the base, 
detached in the body of the chalk, show that such fossils are "ex- 
traneous" in the position where they are found, and mast have 
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been moved down from a more marginctl looalitr, before they vera 
imbedded. . 3Iaiiy other examples are given of ttiis foreible removal 
of foseilB from Iheii ohgmal locality, and their subsequeut depon- 
tion in the deep-sea bed ; but I need not follow Ur. Anaten through 
the detoiL} of this inquiry, aa no one will now hedtate to admit that 
ell the means of transport which now exiat, sach as the tidal wave, 
floatdng ice, floating traea, eea-weed, &c., are as likely to have hem 
in operation within the Cretajieoafi epoch. Some of these (as, for 
example, ice) may, as suggested by Mr. Anston, have been mo^ed 
in their action by a difierence in the physical circnmstances of the 
then existing dry land and sea ; but aU may have more or lees con- 
tributed to the results produced. I will only fnrthar observe that 
Mr. Austen investigates with great ingenuity the form and oom> 
poeidon of tiie dry land of the ohalk-period,-~«B, fiv example, hs 
shows that the Cj^taceons strata of many localities indicate littoral 
conditions, and therefore that the older rocks (whether gneiwic, 
granitio, or slaty) which are now in close proximity to them mojrt 
have even then been in the condition of land-suiiace. I shall not 
follow l£r. Austen in his attempt to trace out the coast-line during 
the Cretaceous epoch ; and I will conclude my remarks on bis paper 
by observing that he has appropriated to himself a class of research 
which is difficult in proportion to its apparent ohscnrity, bnt which 
he ia likely by hia skill and perseveronce to place very h^h amongst 
the objects of the philosophioal geologist, 

A short paper by Mr, Prestwich again brings under oar notice the 
ingenioss specnlationa of Mr. Austen, and goes fiir to prove their 
accuraey. It lefen to the recent borings for water at Harwich, in 
which the artesian wcU has been carried to the depth of 1070 feet, 
having passed through the superfidal drift, the tertiary strata, chalk, 
upper greensand, and gault ; but below these well-known strata,. 
the normal rocks or depodts which ought te have appeared were 
deficient, and a mass denominated a black slaty rock appeared instead, 
as shown by the fragments brought np, and examined by Mr, Prest- 
wich, In the Kentish Town well, the chalk was found to be under- 
laid by rocks which lithok^cally appeared to belong to the Tiiasno 
epoch, but the evidence was not eonndered conclusive ; in the present 
case Mr. Prestwich considers the proof of the absence of a lai^ por- 
tion of the normally underlying rocks to be satis&ctory ; and, though 
he is unable to satisfy himself whether the rock arrived at belonged 
to the Carboniferoufi or to the Silurian epoch, yet that the evidence 
in both the Kentish Town and Harwich wells is suffidont to warrant 
him in adopting, at least in part, Mr. Godwin- Austen's hy^otiietds 
of the extmsion of an underground tract of the older rooks, ranging 
from the mountains of the Ardennes in Belgium to the Mendip Hills 
in the West of England, and therefore breaking the continuity of the 
Lower Oreenaand under London. The actual form of this ancient 
p^ieozoie land, Mr. Prestwich considero to have been a broken ridge 
rather than a broad tract ; and this ia unquestionably the most in 
conformity with the probable elevatery cause of its existence. Even 
though Mr. Godwin-Austen may never have the gnktification of 
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hailing th« disooveiy of a oaal-deposit under Xondon or is ita n^h- 
bourhood, the peaebatiug powers of hia mind have been fully estft- 
bliahed by Qiesa practical roBolts. 

One of the papers contributed by Frofeasor Phillips haa a close 
nlation, in one respeot. to those I have laat noticed, as it endeavouFS 
la explain the phydeal conditions under which some of the strata of 
Bhotover Hill, near Oxford, have been deposited. Tracing the his- 
tory of discovery in respect to these deposits from 1722 to 1827, it 
appears that IJio sandy strata which on this detached hUl rest on 
the Fortland Horiea, and with their associated ochrea have received 
the general title of Ironsand, being by Conybeare referred to the 
Sastinga group, had, .until tbe latter date, afforded no organic 
clue by which the physical cireumstaucoB under which the depoeita 
had been formed could be inferred. Dr. Fitton then ascertained the 
occurrence of Purbeck deposits at Whitehurdi in BnckinghamBhire ; 
and about 1832, the Kev. S. Jelly discovered Paludiuiform shells ia 
the sands of 6hotover ; and this discovery, confirmed by iii. H. £. 
Strickland, was published by Br. Fitton in his well-known memoir 
." on the Strata below the Chalk." Mr. Striokland added a Unto ; and 
Frofesaor PhUlips himself has stiU further added to the list of fossils 
which I wiE call physically characteriatic. The word " Portland" 
ia in the mind of most geolf^sts associated with the idea of th^ 
"Portland limestone;" but the words " Fortland Eoeks" have a 
much wider acceptation in this paper of Professor Phillips, and pefbr, 
not alone to a calcareous form of deposit, but to the green sands, 
day-bonds, and layers of subcaloareous ooncretions, rich in foawle, 
wluch here mai^ more than the age ofadcpositi for, whilst the fossils 
Pecten, Penta, &c., mark the abrogate of 70 feet in thickness te 
hare been marine, another Qvcrlying group of strata, about 80 feet 
thick, oonsisting of various coloured but not green sands, bands of 
olay, layers of peroxide of iron, and eherty masses, is as decidedly 
marked to have had a partially freshwater origin by Unionitta, 
PiUvdinm, and other moUuaoa, wluch, though some may be considered 
as possibly marine, mark distinctly at least the cooperation of duvia-^ 
tile action, and, combined together, establish the oxiateuoe of an 
estuary- rather than a laDostriiie formation. Professor P hilli ps thare- 
fbre infers that the Shotever Sands are a northern equivalent of tbe 
Hastinga Bands ; but, from the difference in the species of IJniimid^, 
he suggests the probability that the river whith was the cooperating 
agent in producing the deposit was a different stream from that (rf 
the typical Wealden, and that its effects will be traced much further 
to the north-eastward. Without doubt, these deductions from fiicts 
are deeply interesting ; but what a wide field they open for speoula- 
tion, since, the course of the river being traced by its effects, ita 
banks are yet to bo discovered I I cannot help also observing that the 
spedes of ITnianidce appear to be remarkably local, or at least that 
the variations in form from one locality to another are so great as 
to render them admirable guides in dietinguishiug one estuary &(an 
another belonging te the same epoch, but not equally so for estimating 
&£ relatire ages of deposits, — a remark which haa been strongly im- 
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pressed upon my mind by the great number of local epeeieB wMch 
that eminent conchologist, Br. Lea of Fhiiadelphia, has eren re- 
cently established and described. The object of another paper of 
Professor PhilUps was, in a great measure, to bring under the notice 
of geologists the great diiference in mineral aspect, and the only partial 
agreement in fossils, of the oolitic regions of North Yorkshire and the 
South of England, and, wIulBt attempting to settle the real affinities 
of some of the calcareous beds in the Yorkshire series with some of 
the -well- established members of the Oolitic greup of the South of 
England, to tacilitate the determination of the geographical range of 
the ironstone, coal, and Kmestone of Yorkshire, and of the physical 
conditions of the sea or estuary in which they were deposited. 
When I obseire that, by the close examination of two great geaeral 
sections. Professor Phillips has proved the existence ia the lower 
oolitic series of five distinct plant-bearing bands of sandstonea, of 
shales which occasionally yield coal arranged in three zones, of fonr 
ealearcoua bands, and of several layers of ironstone, it must be 
admitted that ho has brought before us most remarkable alterna- 
tions in the physical forces in action at the time ; but he has 
gone still further, by describing the geographical range or distri- 
bution of these varied deposits, and tracing out the relation of the 
lines of deposition, called by him "isochthonal Unes," with tlie 
general strikes and dips of the strata, or in other words the lines 
which mark the limits of each vaiying condition of the deposits, 
from marine to estnarine. I need not enter forther intn the details 
of this paper; but I may observe that, as ProfessorPhillips proposes to 
resume, at a fiiture period, the discussion both of the geographical 
range of the fossils, and of the physical conditions of the sca-hed 
already glanced at in this paper, he affords us another proof of the 
high advance in geological science of the present day. At one time 
it was supposed that palaeontology had entirely done away with the 
necessity cJ studying the mineral characters of deposits ; but now we 
find that the mineral character is essential for the right understand- 
ing of the fosrals, as indicating the physical conditions under which 
they have been deposited. 

A portion of the same geological division of strata engaged the 
attention of Mr. A. GeiHe, one of the membere of the Geological 
Survey of Great Britain ; and the results of his investigations are 
given in a paper on the Geology of Strath, Isle of Skye, The 
previous writers on this somewhat complicated district are enu- 
merated, namely, Jamieson, Macculloch, Unrchison, and Edward 
Porbes, — the firet of the latter two writers having, however, Jxien 
principally instrumental in determining the existence and limits of 
strata belonging to the lias, and tiie lower and middle oolite, whilst 
EdwardPorbes, in seeking for the equivalents of the EngHsh lias and 
oolite, ascertained that the Oxford clay has its equivalent in Skye, 
The district examined by Mr. Geikio is a narrow belt, from three to 
six miles in breadth, which extends across the narrowest part of the 
island from sea to sea, and in area is about thirty square-miles. 
Induding, as it does, the largest developmait of the liaa in Scot- 
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land, and as, in its luvest and middle divisions, it attains a thick- 
ness of 1500 feet, it compensates for the small area by the important 
refiections to which it may well ^yc rise in reapect t« its former 
physical conditions, as so deep a deposit in so small a space must ho 
considered only a relio of a much greater whole ; and we may well 
say, with Mr. Geikie, that the intricate and eonfiised character of the 
geoli^cal structure of Skye gives to the liassic beds an additional 
and peculiar interest. Considering the state of knowledge at the 
time when Macculloch published his ' Western Islands,' and the im- 
perfect maps he had to guide him in his researches, we may well 
excuse some errors in marking the limits of strata, even in so acute 
and able an observer ; and it is therefore no real disparagement to 
him that others have since been able to discover and correct them. 

As a fact It is remarkable, that the lAas in Scotland rests on cither 
a metamorphic or palceozoio base, usually the Old Red Sandstone, and 
that it is confined to the northern counties, among the hypogene and 
older paleeozoic districts. The lias of Skye is sometimes conformable 
and sometimes unconformable to the underlying red sandstone, a 
purplish-grey quartz-rock ; but, as these rocks have hitherto yielded 
no organic remains, it cannot be positively determined whether they 
belong to the Old Bed, the Silurian, or the later portions of the 
gneissose series of Central Scotland. 

Mr. Geikie traces the limits of the sedimentary deposits, and 
describes their mineral character as weU as their oi^anic relations, 
and then in a similar manner notices the various igneous or erupted 
jocks, which have, without doubt, given rise te much of the com- 
plexity of the district. This paper is accompanied by a very valuable 
list of the fossils collected by Mr. Geikie from the Iws, drawn up by 
Dr. Thomas Wright, who prefaces the list by a brief definition of the 
sense in which he understands the term " Middle Lias." He here 
repeats his former opinion, that the terms Upper Lias, Middle Lias, 
and Lower Lias, as iised by English geologists, require modification, 
in order to place the "basic" bedsin correlation with those of French 
and German authors, — modifications which in his opinion require the 
basic beds of the Inferior Oolite to bo transferred to the Lias, as the 
" Upper Lias Sands," and the beds which, with the Marlstflne, were 
the upper beds of the Lower Lias, to be considered the basic beds of 
the Middle Lias. 

Following up this idea. Dr. Wright gives a table showing the con- 
dition of the lias-beds in France, Germany, Gloucestershire, and Skye, 
in which these alterations^are exhibited. This is a disputed point, 

to which I shall ^ain have to refer. I shall ;only ftirfl observe 

that Dr. Wright first gives a list of about 86 charactcristio species of 
Mollusca and Radiata of Gloucestershire, and then compares those 
collected by Mr. Geikie, which are identified (as already- described 
species) with them. These ore principally from the shales of Pabha, 
which Dr. Wright, as the residt of the comparison, places at the 
base of the Middle Lias, under the Marlstone, Am there are 25 of 
such Pabba species, the deduction is made from a more enlarged 
batds of comparison than in the case noticecl iq m^ last address, and 
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ifl uaqoestioiuibly treated with an eTident desire to arrive at tiie 
truth. Pkuromya Scotka, OervilliaMaixulhchii, Penttu^nui rohuHta, 
and Isattrcea MttrMsonii are now species added to the foHsil founs 
by Dr. Wright, who also states that the Oryphtta Maeeuihehii (8oW- 
erby)ie the true OtypJuxa Cymbiuin of Lamarck; aa det«rmliied&i>iii 
the obeervation end comparison of the Fabba Bpecimens, it U in hi* 
opinion a Middle Lias species, both in England and France. 

I hayo hinted in the preceding remarks that I should bare again 
to notice the question, mooted by Dr. Wright, of a proposed taodl- 
flcation of the position assigned to tho sands of the Interior Oolite 
by English geolc^ists. I had then In view the paper by ProfbsBor 
Buokman on the Oolitic Koeks of Gloucestershire and North WiltB, 
It Is gratifying to observe that the two important sections uaed aa 
illustrations for this paper are the result of BUrveys made by tho 
professors and students of the Royal Agricultural College of CSren- 
ccster, as they are thus a practical exemplification of the importMice 
of combining geology with agricultnre — a subject so forcibly dwelt 
on by our late friend Mr, Trimmer. After noticing tbo labours and 
reviewing tho opinions of preceding writers on the OoUteS) and motv 
espeeiaJly oh ttie lowest part of the series, ProfeeeOr Bucktoaa 
declares himself opposed to the views of Dr. Wright, and oonsidBTs 
that he has not produced sufftcient evidence fljr aseociating tiie so- 
called "Sands of the Inferior Oolite" with the Liaa. He admits indeed 
that some of the shells &om the fossiliferous sands arc peculiar, iwd 
have sometjmes (especially a few of the Ammonites) a Liassic aspect, 
but at the same time contends that the greater portion of the faUna, 
including tho local and non-migrating MoUusca, is eharaeieriaticittt^ 
oolitic, and that the two more characteristic liassic Ammonites, on 
which especially Dr. Wright relied, were not merely "extraneous*' 
fossils, te use the phrase of Mr. Austen, but actually obtained from 
the true lias, fer below the sands in question. The cause of this 
miistako is supposed by Professor Buckman te have originated frotn 
the decomposed state of the aurfeee of the lias here, and the fiict 
that it is masked by an overflow of the sand from above, so as to 
have led Dr. Wright to think that the fossils were in the sand itselfj 
Professor Buckman deserves much credit tor the pains with which 
he must have instructed his pupils and laboured himself in working 
out the details of the whole oolitic series ; and it appears to me that 
tho queBtion at issue between him and Dr. Wright is in itself in- 
atructive. To determine that a fossil is eStrancous, it ought tti bo 
shown that the bed in which it is found is, from ifa physical cliftjao- 
ters, incompatiblo with tte organic conditions of its exiatencG. ThS 
phyrical conditiona of the Liassic and Oolitio beds are different ) tmd 
It might be expected therefore that they should have supported 
many organisms peculiar to each, independently of any question rf 
age. Should, therefore, a bed exhibiting the physical conditions of 
the liaa appear immersed in the Oolites, and in it be found a Liassid 
fossil, it cannot be assumed that such a fossil is extraneous, bowevrf 
its appearance may militate against our opinions of the ago of the 
depotdt. Should, however, the fossil be found imbedded In a sttatUB 
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totally diesimilar to the bed vhioh marks the character of ite ndtnnil 
habitat, it cannot be received as any other tian an extraneoTia foeeil, 
tjid ought to be rejected from the list of oharacteilBtio fossils. In 
geology there should be no spirit of partisanahip, as the object is 
not to Hopport the territorial rights of formations, but to arrive at 
truth. Buch, I am Bure, is the object of Professot Suckman ; and, 
■s he promised hereafter to offer farther remarks on the phytacal 
conformation of the Oolitic district he has desoribed, w6 may expect 
that this question will then be finally settled. In like manner, I 
am satisfied that Dr. Wright, when convinced that he has, in this 
particular case, been led into error, will fhmkly admit it. 

A paper by Professor D. T. Ansted on the geology of the Soathem 
part of Andalusia, between Gibraltar and Alraeria, brings the Jnraario 
beds under notice, with some little rariations in the physical charac- 
ters of the rocks with which they are associated. Having described 
the mica-eohists of the Sierra Nevada, he states that in the north- 
west they are overlaid by a crystalline limestone, on which repose 
thick bode of tortiary marls. Bads of shalo in some places are inter- 
polated between the schists and the limestones ; and near Malaga they 
pass into a oonglomerate, and then into triassic and juraesio beds. 
The old schists and tho shales are traversed by serpentine-veins, 
which, in the absence of fossils, serve as a proof of their general 
identity. East of Malaga the Professor observed a black fcetid 
magnesian limestone (distinct from the tme dolomitee), which under- 
hes shales and aandstones, the upper grit-bed containing Galomites 
or Equisetites. This limestone he considered the eqtuvalent, as 
regards position, of the eonffhmerates between the shales and sand- 
stones above mentioned ; bat as the first-named shales were said 
to pass into the c(»ighrMrale, and at the same time were closely 
connected by the serpentine- veins with the mica-schists, there ap- 
pears much complexity, as might have been expected, in these partial 
(or at least looally-studied) deposits. 

. The limestones of the Sierra de Gador pass towards the west into 
the light- coloured limestones of Gibraltar, and are considered jnrassic, 
— a red marble at 9au Anton being probably Cretaoeons, and an over- 
lying caloareons breccia the base of the Tertiary series. On^this 
latter rock rests another limestone of oolitic structure, bnt assodated 
with a Nnmmulitic fock. All these are followed by a series of Upper 
Tertiary strata, the lower beds rich in Foraminifera, and the others 
exhibltang one of those ourious alternations of land and freshwater 
fossils, with beds abounding in the moat marked marine fossils. The 
more recent raised sea-beaobes dose the geological details of Pro- 
fessor Ansted's paper; but, as his great object in visiting Spain 
a^ipears to have been the investigation of its mineral treasnres, I 
may observe that irregular deposits of aigentiferous copper occur in 
the mica-schist, that galena is found in the first-mentioned crystal- 
lino limestone, that copper-ore is also found in tbe beds of shale 
(which is another link between them and the miea-sobist), and.finaUy, 
that enonnota d«poaitt of gale'Oa are found in fissurea which traverse 
the sapppsed jnrassio limestones, — results which sufficiently provo 
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the importance of geological knowledge to the practical minera- 
logiet. 

Onr indefetigablc member Capt. T. Spratt, E.N., has extended 
his inquiries into the Eastern part of the Dobnitcha, and has favoured 
us with some remarks in continuation of his former paper. The 
flanks of the Northern chain of moimtains, in itself composed of 
highly inclined limestones, shales, and slates, are smoothed down, as 
it were, by a deposit of arenaceous and variegated marls. These 
marls are considered of recent date ; and though not fossilifereufl, 
Capt. Spratt now considers that this group of Buperfidal marls of 
the Steppe is distinct from the freshwater marls, or lower fresh- 
water deposits, of Kustenjeh. At the north-east of the Dohrutaha 
there are older rocks, which Capt, Spratt considers to be in a me- 
tamorphic condition from rolcanic action, and, in his opinion, to have 
been either Devonian or Carboniferous ; to them he assimilates the 
thick beds of dark shale which occur at the south-west comer of the 
Raselm Lagoon, where the Delta of the Danube commenoes ; they 
resemble the shales and scbista on the fianka and base of the Balkan, 
near Cape Emmeneh. In the coaet-diff a secondary limestone is 
observed to overlie tho shales, whilst it immediately underlies the 
superficial earthy marls of the Steppe. Capt. Spratt had no oppor- 
touity to search for fossils amongst the deep beds of shale, sometimes 
amounting to 500 or 600 feet in thickness ; but the fossils foimd by 
h'l" in the limestone uppear, from the examination of our Assistant- 
Secretary, Mr. Rupert Jones, to correspond with those of Oie second- 
ary section of the white limestone of the Mediterranean : and I use 
the term " section" because, as I have on a previous occasion observed, 
the same phyacal condition is preserved in the limestone from the 
Jurassic into the tertiary epoch as is shown in the Ionian Islands, 
and more especially in the Island of Pazo, where Nummulites in 
great abundance occur in connexion with flints, and with the general 
characteristic appearances of tho hardened chalk. Someof thephysical 
changes which have takon place in this region are highly interesting. 
The limestones Capt. Spratt supposes to have stood as ridges, rocks, 
or islets in a freshwater lake, which once covered, in his opinion, tho 
whole area of the Black Sea and Archipelago, and which has left 
evidence of its existence in several freshwater fonnations, both of 
marls and Hmeatones. Following in succession the hard porcelain- 
like limestone, Capt. Spratt notices a chalk-marl and a limestone of 
a more truly cretaceous character ; but even these would appear not 
to be clearly determinate in age, were it not that Mr. Jones states 
that a Ventriculite and Cretaceous t'oraminifera oeour amongst the 
fossils. I shall conclude my brief notice of Capt, Spratf s researches 
by observing that tho base of the tertiary system is in several local- 
ities observed to be, as at Varna, and at Sevastopol on the opposite 
shore, a limestone ooUtic in structure, — a fact which confirms my 
observations of the continuance of a prevailing mineral type through 
a vast range of oi^^anic life. 

Another brief but very interesting paper, " On the fire-water 
deposits of the Levant," may be considered supplementarjr to thfl 
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preceding, aa its object is to trace out the bonndaries, and detennine 
the age of a great Oriental lake or chain of lakes which embraced 
the Dardanelles, Soa of Marmora, and perhaps part of the H editer-^ 
rauean, as indicated by the detached or fragmcntoty deposits along 
the andent margiit. This is a noble speculation ; and I ^nU only 
add that Capt. Spratt, who invites the attention of geologJste to 
the subject, has proved himseM a very able pioneer of their re- 
searchea. 

During the late war, the occupation of part of the Crimea by the 
allied armies brought within the scope of observation the geology 
of a country, which, although it had been previously examined, stiU 
left much open to further investigation. Had the proposition which 
was made at the commencement of the war, to attach a scientific 
committee to the army, been carried into effect, there cannot be a 
doubt that much most ™luable information would have been obtained 
towards the correct correlation of the strata of the Crimea with 
those of England ; but, even aa it was, some of our officers found 
time, amidst all the dangera and privations of that most remarkable 
campaign and siege, to collect materials for geological inveatigation. 
Amongst these intellectual soldiers, Capt. F. Cockbum, Eoyal Ar- 
tillery, was one who not only worked hard te collect a aeriea of fossils 
and rook- specimens illustrative of the geology of the neighbourhood 
of Sevastopol and Balaclava, but who wisely placed them in the hands 
of our able member, Mr. W. Baily, for description ; and the result ia a 
very copious list of fossils, which have been well illustrated by three 
Uthographed plates. The range of strata extends from the shalea of 
the Woronzoff road (described by M, Dubois de Montpereux as the 
oldest fossiUferons deposits, and considered by Mr, Eaily to be 
equivalent to the Lower lias) through Jurassic and Cretaceous strata, 
up to the Steppe Limestone, which, though often oolitic in character, 
is proved to belong to the Newer Tertiaries,— an example which,- like 
thoselhavebeforecitediromCapt. Spratt'eandmy own observations, 
exhibits the long continuance of the same physical conditions, not- 
withstanding the variation in the imbedded organisms. Specimens of 
the various inlxuaiTB volcanic rocks which have disrupted the strata, 
and doubtless effected much metamorphic change, were also collected 
by Capt. Cockbum, who observes that the upper Tertiaries, occurring 
sometimes shelly, sometimes sandy, and then again as oolitic lime- 
stones, are generally niarine, but sometimes &eahwater, and are 
occasionally associated with volcanic ashes and tufbi. Mr. Baily, in 
working np the materials placed in his hands by Capt. Cockbum, 
first does justice te all the preceding authora who have either given 
descriptions of the geology of the district, or of other districts having 
an immediate connexion with it — not overlooking Keyserling, De 
Yemeuil, and Sir "R. Murchison — and then proceeds te tiie examina- 
tion of the foBsila, the lowest geolt^cal formation noticed in his 
list being Jurassic. The number of species passed under review was 
286, of which 60 are described by Mr, Eaily aa new. The propor- 
tions in the several formations are as follows ; — ■ 
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Befbre-deteribtd 

Spcciei. New Speciei. Total. 
Jurassno or Lower Secondary. ... 44 , . . . 16 .... 60 
Cretaceous or Upper Secondary. . lOfl .... 11 .... 117 

Older Tertiai7 24 ' 24 

Newer Tortiojy 52 33 85 

It IB Bomewhat rcnmrkftble that 0-26, or above ^ih of tho 
lower secondary, and -39, or above ird of the newer tertiary, are 
aew fossils, whilst in tbe upper socondaiy leas than ilptli are new, 
and in tho older t«rtiarj no new fossils at all were diacovered, I do 
not draw from thin circumstance any other conclusion than, that 
Much more must be done before a perfect coirelatiou of the strata can 
be effeoted : and I cannot help hoping that all tho specimens wUl be 
hereafter carefully drawn and pabliahed ( for it is almost impossible 
to determine tho identity of those which have been compared only 
with the figures of foreign works, without haying carefully-executed 
plates to examine ; and it is to be hoped that hereafter the museum 
in Jermyu'street will become complete in typioa! series of speoimemn 
with which oil foreign specimens may be collated. Several other 
military names are mentioned as having been contributors of the 
speoimcnH, such as Lieut. -Col. Munro, Major Anderson, B.Ai, Major 
Cooke, B.E., U^jor Hudson, 39th Begimcnt, Dr. Sutherland, I>r, 
UcPhenon, and Ur. Olvet. Many of these names have been given to 
the now species ; and I would have been happy t« relinquish the 
honour conferred in one instanoe upon me, in favour of some of tho 
otheM. 

The judicious remarks with which Mr. Badly concludes his paper 
show an alternating approximation to and divergence from tho 
British types. Thus, for example, in the lowest division there is a 
close approximation to our Lias, whilst there is a considerable diver- 
gence from the OoHtes. In the Cretaceous group there is again a 
tolerable resemblance to the several British divisions ; and even in 
the Lower Tertiaries there is some ; whereas the Middle or newer Ter- 
tiaiies, constituting the 6teppe Limestone, and fbrming one of the 
most important members of the whole aeries in tho Crimea, are very 
distinct from the British Tertiaries in fossils, and are believed to have 
formed part of the deposits of the great Aralo-Caspian Sea, which 
was probably even larger than the present Mediterrianean. 

Mr. fiaily has turned to good account the opportunity afforded 
him by Capt. CoCkbnm ; and I trust Capt. Spratt, and I>r. Abich, 
who is also engaged in this interesting research, will bring theae 
observations into comparison with their own, and by their conttnned 
laboura assist in rendering tho whole complete. 

Pertnian imd ZVmm.— Every day's experience has added f^h 
proof of the difficulty of accurately discriminating between detritdo 
fbrmations when in close contact with each other ; and it may be 
fairiy said that it would never have been possible to allot to the 
Msgnetaan LimsBtone of England its true place in geological olaasi- 
fication, had not Sir Boderick Murohiaon discovered in Busaa all the 
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elemeniB necessary to oonstitiite a dietmei formatiotit and rcoogni^ 
the Uagnesioa Limeatone of DsfjUiid, tiie Ztxhstaa of the Codtmeat, 
Aud Bevetal detritdo members as belonging to the new {bnnatloii ho 
' then established under the name Pennian. The general corfela- 
tion of the strata of both the TriasaiB and Fermias formations of 
Hie Thiiringerwald and Hartz had been befbre pointed oat by Sedg-' 
wiok, Murchison.Eing, and Morris ; andit is the object of Mr, EdWard 
Hull, in his paper on the Odenwald, to inquire how far a similar 
parallolifim could be traced between the Triassio strata of CloFmany 
and of England. In the Odenwald, ths Permian strata are Very 
limited, and are identified with the fbrmations of the Thllringerwotd 
and HartSt or with the tmppold breocias of Worceatershirej almost 
totLTely by lithological characters; but as the Zechstein appears, 
though sparingly, at Heidelboi^, the fact of the esiateQce of Permian 
deposits may be safely admitted. Mr. Hull hadtn 18d4 pointed out 
three well-defined subformatlons in the BuntersFUidstone of England | 
and it was his prinoipai aim to Bscratain whether this member <rf the 
Trias is similarly Bubdivided in Germany, — a species of minute corre' 
lation attended with mnch difficulty. The sdndstone of the Oden- 
wald has been sometimes dassed with the Permian ; but a^r a care- 
ful esamination, and depending on mineral resemblances, MTi Hull 
conradere it Triassic, and the representative of the middle one of his 
three divisions of tiie Bxiglisli Hunter, yit. the cot^lomeni{«-bedfl of 
the West of England, — ^tiie two o&et divisions, or the npper and 
lower variegated sandstones, being hero wanting. But though this 
sandstone exhibits only one form of physical deposit, it attains athlok- 
ness equal to that of all the three English stib^visiobs, and Uay 
tJierefbte he their Aill equivalent. The Kusohelkalh, being absent 
In Engltmd, does not admit of a comparison J btat 1^. Hull oonolndM, 
as the g^ieral result of his ekatninatioti, that the three divisions of 
the Permitm as established by Mtirchieon, and tlie four diviidons 
which, as regards mineral characterietics, have been notiued in the 
Keuper, have all their representatives both in England and in Ger* 
tnony. A tabular view is given of this correlation of the detXwita j 
and as Mr. Hnll regrets that he was unable to extend the range of 
his inquiries to the Vos^, we may hope with him that he will at 
a ftiture day be in a po«tion to eb^n more otdtaplete data for iliis 
class of deduction, 

Professor Nicol has brought under our notice Some phEenomeiia 
connected with the Kew Bed Sandstone of Iiooh Qrelnord, in Boss- 
shire. Preceding authors had noticed the occurrence ou the shored 
of tbislochiof two small patches of red satLdstone, and suggested their 
apparent rdBtion to the Bed Marl, or New Bed, of England. Pro- 
fessor Nicol, after making due mention of the laboura of Macculloch, 
Sedgwick, and ilurchlson, points out the manner in which the newer 
sandstone overlies the older formtLtion, the stratifioation being at a 
low aflgle. Tho underlying sandstone, notwithstanding some pecU* 
liaritiee, Professor Nicol identifies with the quartrite of the nolgh» 
bouring mountains, and he finds Uie newer sandstone deposited, in S 
very remaitoblo manner, among U)o broken edges of &e older stiftta. 
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As even the calcareous matter occasionally conuectedwitb the sand- 
etonea has hitherto produced no foseilB, the detemunatioii of age must 
depend on other oensiderations, such as the position of the beds and 
the fragments of rocks they contain ; and on such evidence Professor ' 
Nicol condudes that the upper formation belongs to a far rnore recent 
period than the underlying sandstones. To connect it, however, with 
etJll more recent formations is a matter of difficulty ; great numboB 
of fragments, however, of a compact white limestone are scattered on 
the shore near Tinafiihne, opposite to Island Ewe, and, having becsi 
bat little worn by transport, appear to be the renmante of a formation 
now worn away. The ftisMls they contain show that the formation 
mnst have been the same as the Oolite of the B'orth of 6kye (which 
therefore must have once had a very comdderable extension), and add 
to the probability that the red eandstoues were all upper members 
of the Trias, or perhaps of the Lower Lias ; and that ttiese small 
patches are also relics of a much more extensive formation. Professor 
Nieol offets some interesting observations on the variation in the 
amount of metaraorphic action ; and closes hia paper by pointing out 
what he conaders to have been glacier-morainea — one ridge of boul- 
dera of gneiss and other rocks having been the terminal, and another 
the lateral moraine of a glacier cradled in the mountain-vsUey in 
which Loch Fdr now lies. 

Of other papers, less directly falling inte the divisions of the sub- 
ject I have adopted, one hy Mr. R. Brough Smytii is of much 
interest, as it brings under our notice a district in the Colony of 
Victoria, Australia, remarkable for volcanic produote and other 
evidences of recent igneous action. This district is represented as 
250 miles in length, and 90 miles in breadth ; and Mr, Smyth enu- 
merates many hillB of various hcighte (some as much as 700 and 
1500 feet) in which either craters can be traced, or marked relics of 
volcanic action discovered. An interesting letter from TSr. Selwyn, 
the colonial geologist, states that one of them, " Tower Hill, is cer- 
tainly the most recent voleanic vent he had seen in Yictoria," as the 
ash and scoriie emitted during its later entptions rest on beds of 
eheU, sand, and earthy limestone containing numbers of the living 
littoral species of Mollusca, The crater now forms a lake. 

Whilst granite appears to be the basic rock of the Victoria system, 
Mr. Smjih recognizes two eruptions of basalt — the most ancient 
having penetrated the Faleeozoic and Tertiary strata, and the newer 
having not only penetrated these, but overflowed the Tertiary (form- 
ing, it is presumed, a sheet of submarine lava), being, however, 
aometimes underlain by an intervening bed of hard qnarti rock, 
and overlain by a quartzose drift, and by the recent volcanic lava. 
The Tertiary beds are, from their fossils, considered of nuocene age ; 
they do not appear to have been disturbed by the eruptions, but con- 
tinue horizontal. The streamB of lava are in some places more than 
26 miles in length, and of great thickness; and the occurrence of auri- 
ferous deposits around the centres of eruption, and the contiguity of 
the extinct cones to the great volcanic chain which extends from the 
Alentian Islee to New Zealand, give, in Mr. Smith's opinitm, a peca- 
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liar interest to this exhibition of volcanic forces in action almost up 
to the historic period. It is, indeed, yet to be determined whethOT 
the Qomher of still active volcanos is eqnal to, in exceaa of, or 
in defect of the number of tbe extinct. 

The Bev. Samuel Haughton, Fellow of Trinity College, Dublin, 
and Professor of Geology ia that Dniversity, has submitted to us his 
fiirther researches into the chemical constitution of the granites of 
Ireland, which I might perhaps have noticed more appropriately in 
a preceding portion of my address. In his former paper he ejqiressed 
his opinion that the granites of the neighbourhood of Newiy, like 
those of Leinster, belong to two distinct types, namely, potash- and 
soda-granitos, — those south of anorth-east line drawn throi^hH'ewiy 
and including the Moume granites belonging to the potash-type, 
whilst those to the north of the line belong to the so^-type. In 
the present paper Professor Haughton supporte this opinion, firat by 
tiie chemical analysis of granites selected from five localities south 
of the line, in which there is a general resemblance in the compo- 
ation of all, the potash exceedii^ the soda in amount in the propor- 
tion of 4 and 5 to 3, and then by a similar analysis of the sod&- 
granites from four lot^ties, which, howerer, do not exhibit the same 
regularity of composition, wtulst the proportions are reversed in 
respect to the soda and potash, the soda being now in excess. 

The atomic proportions of Silica, Peroxides, and Protoxides in the 
two types of granite are as follows : — 

Potasb-gTBDite. Soda-granite. 

SiHca 1-582 SiHca ...... 1-429 

Peroxides . . 0-311 Peroxides . . 0-367 

Protoxides .. 0-301 Protoxides .. 0-294 

And the mineral compoffltion, 

Potash-gnmite. Sodi-graDite. 

Quartz 18-36 Quartz 21-24 

Felspar 76-66 Felspar 41-45 

Green Mica . . 5-00 Mica 36-50 

10002 9919 

The compomtion of what Professor Haughton terms a " pink elvan 
or soda-elvan-dyke," he deduces from his analysifl to be, 
8od»-elvu). 

Quartz 29-52 

Felspar 60-15 

Hornblende 8-81 

98-48 

hornblende being in this instance supposed to replace the mica. 

These pink elvans penetrate the granite. From all his observations, 
both in Down and in \Rcklow (in the examination of which latter 
eoonty he was as^ted ity Mr, Jukes), Piofessor Haughton ooacludes 
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that the potwh-gniut«8 a» the nomutl typfl,iiad that other grnmitM 
are formed hy the addition of hgaei. He aleo poiiite out the great 
diffloultf in deoiding on the qnautilieB of the oomponeiit ntnerAla h; 
the eye alone, and adds that, though the potaah-gTanitea of Leinster 
are mere permstent In external character than the Kewiy granites, 
the latter are quite as regular in ohemiool compoaition. 

A iection of the gravel-beds at Taunton, in Someraetahire, wna 
Dontributed by Mr. J, Pring i and the very last paper of our late 
memher, Mr, Joahua TrinmiOT, Vas on hia &vourit« enbjeot, the difl- 
tribution of the enperfioial detritua whioh covers up most of the con-r 
Bolidated, and houee, in part, metamorphosed, strata of the earth, ia 
the Gorlatone oliffa of Norfolk, Mr, TiimnteF reoc^nliwd on upper eni 
& lower Boulder Clay; and this very foot jproTes that the old so-- 
called diluTium was the result, not of an abnormal and inBtantaneously 
noting cause, but of & long-oontinued series of natural oanses, marked 
in this case by the reouirenoe of glacial pheenomena at two suceesmva 
periods. Mr, Trimmer considered this portion of the earth to haia 
been gradually sinking at the timcj and to hare been thus subjected 
to the orerflowing of tba northern w»Te, conylng irith it fidda o$ 
boulder-chaiged ioe, 

Ifaving thus inoidaiitally referred to tha preceding minor papers, 
I shall close this notice of papers on Deseriptive Qeology by a bri^ 
craumentary on the two papers which &ir It, Murchiaoa has read 
before the Society during the present session. Kothing can be 
more grat%ing to us, or more encouraging to our younger mem- 
bers, than to observe the undimimshod energy with which Sir Ro- 
derick strives to put the last finishing touch to hia labours on the 
rich subject of Silurian deposits. The first of the two papers was a 
eupplemraitary comparison of the Silurian rocks ■ and fossils of Nor- 
way as described by M. Thcodor Kjcnilf, with those of the Baltie 
provinces of Russia as described by Professor Schmidt, and both 
with their British cquivalentB. In South Norway there is a vast 
development of •unfossiliferotis rocks, which, Us in' our own country, 
are denominated Cambrian ; but we may at least hope that hereafter, 
even in these unpromising roeks, the same sficcess will attend the 
searchers for fossils as has already rewarded our British inquirers, 
and that it will be ascertained without doubt whether any epoch 
antecedent to that of Biluria was marked by organio life. The recent 
discovery, by Mr. William Bogera, of the genus Paradoividei in the 
metamorphic rocks (ordinary mica-slate) of the noighbouriiood of 
Boston, United States, is one additional proof that we ought not to 
despair of making many sinulor discoveries, some, as in that case, 
within the Silurian epobh, and others probably Ihr antecedent to it. 
M. Kjerulf divides the SDuTMn system' of Norway inte three groups 
distinguished by their physical characters, or, in other words, by the 
conditions under which the several deposite had been formed : and 
these be nameB from the localities where they can be best stadied, 
the Oslo, the Oscarskal, and the Malmo or upper grtmp j and then 
further estabhahes fourteen subdiviiiona. 
^ The Btmdsteoe and cmglomerate at lii« base erf the -Oslo grqi^ 1» 
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nnfoiHiliferoiu ; bot it ie followod by fosBiiifbrous sobiets and lime- 
ei/mee. The OscEtiskal group is composed of GalcaieouB and argil- 
looeons rocks, inaluding Encrinital schists. The Mfilmo gwop la 
Bi^UIaeeouB at its base, with calcareouB iaga and a Fentametw)- 
limestone, an upper Orthooeratite-limeetone, and an upper Qrap- 
tolito-sehiBt,-— repetitions which strongly prove that they are but 
the natnml alternations of mineral depotdts, aocompauied by a cor- 
responding variation in the organic Btmcturos wMoh belong to any 
one great geological formation. The total tMcknesa of the fossili- 
ferouB rocks is above 1900 feet; and Sir Bodeiiek classes the lower 
end the upper Oslo and the Osoarskal series, or the lower sight 
subdivisions, VFith the Lower Silurian as representing the Btiper- 
etonsB, the Llaodeilo, and the Caradoc series, and the lower and upper 
Malmo, or the six upper subdivisions, withjjthe Upper Silurian as 
representing the Llandovery, the Ludlow, and the Wonloek seriea. 

La the comparison of the fossila of the Silurian basin of Chriatiftnia 
wiQi those of Qreat Sritain, Sir Boderiok has of course found man^ 
speciSc differences; but the coincidence in the succession of the fossils, 
considering the distance between the localities, is stated to be truly 
remarkable, end without doubt it is by this correspondence in the 
change of organic life in two different and distant r^ons that their 
identity as formations must be detennined, rather than by an aetud 
id^itily of species, which ought not to be expected under such eir- 
cumstances. OccasiouaUy, however, common spedes st^ In to decide 
on tiie true value of a bed ; and thus the alum-slatee of Norway, which 
from its Trilobitas had been supposed te belong to a peculiar zone, 
are by OrthU eaUi^amma and Didymotfrapma gemitius brought 
into direct connexion with unquestionable British Lower Silnritm 
deposite, such as the Btiper-stoues and Longmynd rocks. Taking 
indeed the whole thickness of the Scandinavian beds with all thdr 
■ubdiriBtons, Sir Roderick maintains that, though so much less ex- 
tended in development than the British, it constitutes one oonfbnn- 
able and natural system, whether viewed physically or zoologically. 
Where pierced by eruptive rocks, some of the members of the Silu- 
rian series have been metamorphosed into erystaUine gi^eisc^— a &c( 
which has been confirmed by Mr. David Porbea. 

The Silurian deposits of Esthonia and Livonia, as describsd by 
U. Schmidt, differ in ph^eal character from those of Norway, 
as calcareous bands constitute the greater portion of thero. M, 
Schmidt recognizes five stages, each of which is characterized 
by a peculiar fauna, — very few epecies traversing two entire 
steges, some being present in the tlvo upper, and some In the 
too lower, whereas only one species, the Oalymene Slvimettiaehli, 
passes through the five lower stages, being, however. In tiie fiffli, 
the equivalent of the Upper Ludlow, modifted into O. tpectabilis rf 
AngeJin. The sharpoet aeparetion is between the second and third 
bands, or between the Lower and Upper Silurian, though there is 
even (here a eufflcient transition to show that there has been ne 
'* violent break in the development of organic life," or such as oonld 
warnmt the separation of the lovtit £n»n Uie upper SUariaa m pact 
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of one great nataral-hietory Bystem. I neod not folloTf iiirther the 
ingenioias aad BaccessM ^ort of Sir Boderlck to prove that the 
system of classification, which he was the ftrat to originate in England 
is equally apphcahle to every countiy is which the more ancient 
pabeozoic depoeita have been noticed ; and perhaps in nothing is the 
tmth of the proposition more manifest than in the position of the 
PentameruB-zones ; for, as Sir Boderick points out, the same species 
of Pentamena, Atrypa, &c. occur in two successive bands in England, 
thnsnniting b^thertheffuuueof thelowerandupper Silnrian. The 
Fentamenis-!»me in Esthonia is simply the central link of an un- 
broken Silurian chain — the former being the result of accident or 
physical disturbance, the latter the normnl ooudition of the deposit. 
It is, indeed, the object of Sir Boderick to prove that in Scandinavia, 
as in Bussia, Silurian rocks, both lower and upper, copiously charged 
with charaderistic fossils, form a united and unbroken whole, and, 
viewed both palieontologically and geologically, exhibit a natural- 
history system quite as complete and more easily imderatood than 
their more expanded but much dislocated equivalents in the Biitish 
Isles. Species may indeed change, or nndergo variations so great 
as to be considered di:Serent ; but the grouping of the whole will 
always enable the geolc^t to determine that he has arrived at a 
giloiian deposit. 

The last paper of the official year was also by Sir Boderick Mur- ' 
chison, and is directed to the elucidation of the succesaon of rocks 
in the Northern Highlands. The object of this paper is to reetiiy both 
the opinion which had been previously formed, that the mountain- 
masses of red conglomerate and sandstone of the west coast of Scot- 
land were detached portions of the Old Bed Sandstone, and that of 
Professor Nicol, that the quartrit« and limestone occurring in this 
series might be considered an equivalent of the Carboniferous series 
of the South of Scotland. It will be observed that this latter opinion 
was based on certain fossils found in the limestone of Durness by 
Mr. C. Peach, anA that Sir Boderick founds his alteration also upon 
the fossils, after a doterminatioa of their true nature by Ur. Salter. 
Sir Boderick first describes the fandamental or true gneiss, which 
is the basis'of the whole series, then an accumulation of quartz- 
rocks, crystalline limestones, chloritic and micaceous schists, and 
younger gneiss. The fossils from the quartz-rocks consist of small 
Annehde-tubes, now called Serpulitea Maeculloehii, and traces of 
fncoids ; they have been traced in beds for long distances by Mr. C. 
Peach, The strong band of limestone between two quartz-rocks 
contains, however, fossils of a higher degree of organization, namely, 
a species of the genus Maelwrea (M. Peaehii, Salter) and its curious 
twisted operculum, the genus being one formed by our American 
&iends ; again, Ophihta eompacla, a Canadian fossil, (hcoeeras, and 
a smooth spe<des of Orthoeerat with compressed siphuncle. They all 
resemble Lower Silurian fossilB of North America, which range from 
the Calciferous rocks up to the Trenton limestone, but especially 
grouped together in the limestones of the Ottawa Eiver in Canada, 
Following up the succession of rocks to the eastward, Sir Boderick 
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states his belief that the limestouos intercalated with the ofaloritio 
and ijuort^ose roclu) of IhunbartoiiBhiro ate nuquastio&ably of Lo'wer 
Bilonan age, end that the overlying maases ef mioa-echist and 

SuartECHiO'pioiasio fiogstonea of the Breadalhane district may be soma 
ay fouad te be merely the prolongation of the micaceoru fiagstonea 
of the North-Western Highkada, described as overlying the ^uartz-i 
rooks and fossiliferons limestones. 

The inqaiFy vas then extended, ably and eztensive^r '^^ ^^ 
iJeronian system ; and, after many judicious observations on the divi- 
sions and arrangement of this great formation. Sir Boderick main- 
tiuns the importance of the Devonian serit» in the scale of formations, 
and liiat the Old Red Conglomerales, ichthyolitio schists, and corn- 
stones, with the overlying sandstones of Scotland andHerefordBbire, 
lolly represent, in time, the Devonian rocks of ihe Sonth of England 
and the Continent, so faH of corals, ciinoids, and marine mollusks. 

It is impossible, in noticing this paper, not to dwell for a moment 
on two interesting points connected with it ; namely, that the recog- 
niticm of the Silurian age of the Durness deporat should have been 
made, not through the intervention of a comparison of its fossils with 
Qxeme of the closely approximate Silurian r^ions of England, but 
with the remote Silurian regions of America, and it may be said that 
the Silurian deposits of Ireland are perhaps richer in American fossils 
Quui the English deposits. Supposing these relations true, maaj 
curious speculations might be founded upon them worthy of the 
attention of Mr. Austen. The neit is the Buperposition of completeiy 
metamorphosed rocks over others in a comparatively slightly modified 
condition, passing as it were in a diminishing degree of metamor- 
phism, from the supposed younger gneiss above, through micaceous 
flags, to the semicrystalline limest<fne with fossils. This seems to 
be a nutter full of^nteresty and, assuming that the geological &ots 
are correct, implies that we have yet much to l^im respecting 
the true nature of metamorphism, at least as to the mode in which 
metomorphic action has been exercised; but I must still le&ain 
from giving a decided opinion on a subject so replete with difficulties, 
in which two such able observers as Sir Boderick Murehison ana 
Professor !Nicol are still at issue. 

The papers I have hitherto noticed have been prepared in con- 
formity with the ordinary roles of the Society, and have more or 
less contributed to our knowledge in some one or otiier of the l«id- 
ing branches of geological science. The pax>ers I am now about tv 
refer to are, in some respects, less conformable to the rules of the 
Soeiety, but are by no means devwd of interest and value, as 
they ore intended to facilitate the appreciation of the labours of our 
Transatlantic brethren, by submitting them to us in a well-arranged 
and carefully considered form. Ton are all aware that Dr. Bigsby, 
the author of these papers, has never lost the enthusiasm which his 
travels, on a public and important duty, through the most remote 
and wild regions of North'-west America, excited in his mind nearly 
forty yeaxa ago. I well remember bi-m at that time, when hu 
mwgii6» were at their maximum; and the bKot of bis mind vm 
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even then well-marked, as he was the first to point oat to me the 
remarkable veins of sulphate of strontiaii (Celestme) in the ielaijd of 
Lough Erie, now called " Btroatian Island ; " and I do not forget that 
he required me to forward to him a coirect drawing of a trilohite 
from Lake Huron, then in my poasession. He has lately been most 
industriously occupied in preparing a general (Jeologieal Map of 
Korth America, and (whilst engaged in that laborious task) having 
been doubtless led to observe and estimate the difficulty of wading 
through 80 many detached reports drawn up by independent United 
States geologists, has wished to spare others a similar necessity. 
His first paper treats of the mineralogical and fossil characters of 
the Palfflozoic strata of New York, and divides itself into the follow- 
ing heads : — " Mineral character," " Mode of transition," " Place," 
" Position or dip," " Thickness," " fossils common and typical," 
" Fossils occiurent in Europe," " Fossils recurrent in New York," 

As Dr. Bigsby'a principal object is to form a standard of compa- 
rison, by which the palteozoic strata of New York may be brought 
into relation with those of other districts, he has drawn up tables, 
constructed from the writings of many preceding authors, both 
American and European ; and, though he admits that some revision 
of the American fossils is still required, it cannot be doubted that 
his work will be a great aid to those who hereafter may undertake 
the systematic correlation of the palaeozoic formations of the whole 
earth. Admitting for the present the minute subdivisions of the 
palieozoic formations by the American geologists to be correct, he 
proceeds to describe seriatim the seventeen subdivisions of the Silu- 
rian from the Potsdam Sandstone to the Upper Pentamerus Lime- 
stone, and the twelve subdivisions of the Devonian frvm the Oris- 
kany Limestone to the Old Eed Sandstone, under each of the dis- 
tinctive heads I have enumerated. In this respect it is curious to 
observe the approximative borizontality even in the lower paheozoic 
formations, though oeeasionaUy and very partially disturbed by local 
causes. The two terms, occurrent and recurrent fossilB, represent, 
1st, the correlation in fossils with European strata, and, 2nd, the 
repetition of the same fosals in succesMve American strata. In the 
Potsdam sandstone (the lowest member of the Silurian system), only 
one fossil is represented as oceurrmit in Europe and none as recur- 
rent in America ; hut in ascending, the number both of oeeurrent 
and recurrent species increases ; and the latter occasionally pass up 
to a much higher level. It cannot be doubted that all these con- 
siderations are of the highest interest ; and when the fossils of Ame- 
rica have been carefiiUy compared with those of Europe, specimen 
with specimen, not figure with figure, so as to separate varieties 
fi^m species and enable the geologist to avoid the introduction 
of old species into the catalogue as new, a correlation effected on the 
principles adopted by Dr. Bigsby will lead to a more correct know- 
ledge of this great section of the paleozoic formations. In his 
second paper he discusses the stratigraphy and classification of the 
whole series of the palieozoic rocks, and agrees almost entirely with 
M. De Vemenil, the modifications proposed by himself being piiit- 
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dpally cliaracterized by the formation of natural groups in 1^111011 
are merged several of the sections adopted by the AmericMi geo- 
logwts, and the establishment of a " Middle Silurian" stage, as aim 
a similar Middle Devonian. This tripartite classifieatioa would of 
course assimilate these two great formations to the Permian and 
Triasic, and thus iutioduce a certain amount of harmony in the system 
of classifleation, even though it might not be an exactly true repre- 
sentation of nature. After a most carefol lithological and palteon- 
tol(^cal deaeriprion of the sti^to, he deduces some intetestiag con- 
elusions, as, for example, that all the strata &om the Potsdam sand' 
stone to the summit of the carboniferous were quietly deposited, 
being subjected only to occasional vertical oscillations and conse- 
quent superficial changes; and that the elevation, fracture, and 
metamorphism of the strata were subsequent to the deposition of 
the whole, in one prolonged operation, and in a N.E. and S.W. di- 
rection along the Appalachians, so well described by the Professors 
Rogers, whose views Dr. Bigsby fuUy states, though ho does not 
entirely agree with them. 

It ia triisted that the preceding review of the works of the last 
session will prove that our members and contributors have exhi- 
bited zeal, energy, and ability in following up the study of every 
branch of our science; andttiat our foreign follow- labourers have 
been equally zealous and successful : but, to the proof my previous 
citations have afibrded, I may add a reference to the last publi- 
cations of Von Hauer, Oppel, Jokely, Ludwig, Neumann, and many 
others, as being sufficient to show that in every quarter the mate- 
rials are coUecting which will hereafter enable the philosophic geo- 
l<^8t to describe the history of the earth in all its physical and 
organic changes, though I cannot presume to trespass :tiirther on 
your attention by dwelling upon the works of these able authors ; 
I must, however, notice very briefly some recent observations of 
M, Alph. Favre, Professor of Gteology at the Academy of Geneva, 
on that portion of the stratification of Savoy which has so long 
been a puzzle to the geologist. M. Sismonda and M. Ehe de Beau- 
mont appear to have considered the several beds of coal as all 
belonging to one epoch ; and the first of these eminent geologists 
having found in the bed of coal of Taninge the impressions of true 
cod-plants above, as he supposed, the Jiiraaaic strata, he adopted the 
bold assumption, that "in the Alps the coal-ferns continued to live 
on, whilst deposito were taking place in the sea, up to the numrau- 
litic epoch," to which therefore he assigned the coal of Taninge ; and 
M. Elie de Beaumont considered the coal of the Diablerets, Darbon, 
Taninge, &c. to be so far of the same age as to be all comprised 
within the nummulitic period, M. Favre, on the contrary, who is 
well known as one of the most active and successfiil explorers of 
Alpine geology, statos that in the neighbourhood of Taninge, which 
he had often visited, he found at a high elevation a fine deposit 
of hypersfchene and serpentine rocks not before noticed ; that to the 
S.W. of "Taninge, on the summit called La Vuarde, ho collected 
Terv (Sharaeteristic Liaasic fossils ; and that he traversed in every 
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direotaon the pcont of Taninge oi the Dent de Haroely to the height 

of 7000 feet. 

He then compared the coal of Uatnnge mth the neighbour- 
ing bed of Taninge, and found the fossils of the lower liaa in the 
massiTe calcareous deposit over the Matringe deposit of coal, and 
detcnniued that this mass is the same as that which covert the 
coal of Taninge. He therefore concludes that both these carbona- 
ceous deposits aie covered by depodts whioh from their fossils ought 
to be considered Liassio, and cannot therefore be considered in any 
respect as NummnUtic. M. de Beer has examined the specimeus of 
foesil plants collected by ]l£. Favre ; and, though he differe in some 
respects &om M. A. Brongniart and M. Schimper as to the c^ieciee, be 
quite agrees -with them in considering that tbey are trnly Carboni- 
ferouB ; and, on his part, Hf . Favre maintains that the stratification is 
in accordance with timt opinion. To the north of Taninge the num- 
mulitic formation does not appear; hut to the sonth it is found at 
between three and four niili3a from that town ; and U. Fayre ima- 
gines that its occurrence there has probably led M, Sismonda to cdasa 
the ooftl with it, though in reahty there is no connexion between 
the two formations. Without doubt, the obscurity of the stratifi'- 
cation of the Alpa must always render it very difficult to escape &om 
error i M. Favre considers, however, that he has fiiUy shown that, 
in the Alps, the more ancient Jurassic strata are more highly deve- 
loped than the nummulitic. 

He ttien corrects the statement of M. Elie de Beaumont, by show- 
ing that the coal of Darhon, like that of the Comettes de Bize, be- 
longs to the npper jnrasaic, being distinguished from that of Taninge 
by its fossils ; and the observations of ii.. Selaharpe and K. Studw 
are in conformity with his own. Again, the coal of the Commune 
d'Arraohe, near the hamlet of Femaut, described by MU. ^a- 
monda and Elie de Beaumont, really belongs, as stated by those 
geologists, to the nummuhtic formation! and it ia therefore no 
matter of surprise not to find in it coal-ferns. The deposits of the 
Uiablerets and Untrevemes ore of the sonle age; and as II. Favre 
has noticed eight locahtiea where this carbonaceous deposit is foond, 
and has traced it from Savoy into the centre of Switzerland, it can- 
not, he observes, be considered a very local deposit. This determi- 
nation of three distinct carbonaceous deposits in succeeeive epochs ia 
certainly more in harmony with nature than the supposition that 
ihe eoal-plante had resisted all the physical changes which must 
have elapsed in so long an interval as that between the Carboniferoos 
and Nummulitic epochs ; and we may admit that M. Favre has not 
broken a lance, to use his own words, in favour of the value of fossil 
botany as an indication of the ago of deposits, in vain, 

I may mention, that Signer Cocchi has informed ntie that he is 
about to resume his researches on the geology of Tnscainy, of which 
I took notice in my last address, and has promised anoVher visit to 
England at no distant period to communicate the resnS^ts of his 
inquiries inte fossil fishes. But what I am particularly deKJroua to 
bring before you ia the Beport on ^e Geological Surrey of CasadB, 
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made by 8ir W. Logan to the Governor of that colony, Sir Edmund 
Walker Head. The report embraces the labours of the years 1853, 
1864, 1855, and 1856, and must, with its iUoatrative maps, be con- 
sidered highly creditable, both to the observers themselves and to 
the press of Toronto, the former capital of Upper Canada, by which 
it has been published. In a comparatiyely new country, it la only 
natural that economic questions should be considered the primary 
objects of geolc^cal research ; but it will doubtless surprise many, 
that Sir W. Logan should have been required by the Geological Survey 
Act to aseertain the longitudes and latitudes of important places, 
or, in fkct, to fulfil one of the ftmctions of the Topographical Survey ; 
and for this purpose he has availed himself, wherever possible, of 
the electric telegraph in order to exchange and compare signals. 
The Laurentine rocks are described as gneiss intorstratified with 
important masses of orystalUne limestone, the gneiss frequently con- 
taining crystals of hornblende, and merging into a syenite which is 
traversed by dykes of a porphyry analogous to the melaphyr of the 
French; and it is worthy of notice, that the overlyii^ fossOiferous 
rooks appear to have been sometimes deposited upon worn edges 
of the porphyry, which must therefore have been empted before 
their deposition. Sir W. Logan considers ibur-fllths of Canada to 
stand upon the unfossiliferous rocks, and the other one-flfth to have 
become the seat of colonization from the superiority of the soU, pro- 
duced by the decomposition of the fossiliferous rocks ; ho in like 
manner points out the natural direction given to settlement by a 
similar result produced by the decomposition of the cirstalline 
limestone bands. Sir W. Logan remarks, indeed, that the lime pro- 
duced from these bands is fiUly equal for economic purposes to that 
obtained from the more earthy limestones ; for constructive purposes, 
I may say better fitted, as is certainly the case in Ireland, where 
the beds of limestone which alternate with the mica-slate of the 
north yield a lime much better suited for mortar than the rich (as 
it is technically called) lime of the chalk. 

Sir W. Logan's first report is principally of a mineral or cconomioal 
character, and he particularly notices the abundant occurrence of 
lime-feli5)ar, or labradorite, which forms a component of mountain- 
masses. \fben it is remembered that this comparatively rare form 
of felspar was first noticed in the Island of St. Paul, ou the coast of 
Labrador, and since by Dr. Bigsby in an island of Lake Huron, it 
may be fairly considered a mineral link by which the Laurentine 
and Horon groups of crystalline rocks may bo connected together in 
one great system. The map which illustrates this report showB 
that in the district, north of the Ottawa, the Laurentiae group is 
immediately succeeded by the Potsdam sandstone. The laqniry to 
the westward was conducted by Mr. Alexander Murray, Assistant 
Provinaal Geologist. In describing the district between the Ottawa 
and the eastern shore of Lake Huron, Mr, Murray points out many 
interesting physical facts in connexion with the numerous rivers 
and lakes of this remarkable country, in which the vatershed- 
linea ate singolaily varied. The level of Lake Huioq is quoted trom 
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the reports of the Michigan Surveyors as 578 feet ; and the bottom 
of that lake is doubtless, aa I formerly observed, in many parts 
below the surface-level of the oocait, whilst other lakes occur at the 
level of 1400, 1300, 1200, and all the intervening levels, down to 
Round Lake, 521, or nearly 00 feet below Lake Huron, and Chats 
Lake, 233, — the eoiintry rising to the north, and falling eastwards 
to the Ottawa. The Lnureutlne scries of gneiss and crystalline 
limestfluo occurs here fully developed, and is overlaid by patches 
of Lower Silurian shale ; and Mr. Murray seems, from the foeuls 
coutwned in some of the beds, to have recognized some portions 
of the aeries of four beds (Calciferons sandstone, Chazy limestone, 
Birdseye limestone, Trenton limestone) which follow the Potsdam 
sandstone. In further investigations, when he had the valuable 
aswstance of Professor James Hall of New York, he carried the 
aneient rocks of Westem Canada a little higher up, to the Trenton 
limestone and Utica slate, or nearly to the upper limit of the Lower 
Silurian, 

Mr. James ItdcbardBon, another assistant-geologist, conducted the 
inquiries more to the east. Hero, supposing that the Mingan 
Islands may be assumed to exhibit the lower or basic member (that 
is, the Laurentine system), Harbour Island the calciferous sandstone, 
Large Island the Chazy and part of the Birdseye formations, and 
the sea-interval to be occupied by a succession of strata about 1700 
feet thick (assumed to be equivalent to the upper part of the 
Birdseye limestone, the Trenton formation, the Utica slates, and 
the lower portion of the Hudson-Eiver group), the Anticoati rocks 
are formed into six divisions, of which the lower portion is con- 
sidered by Mr. BUlings to belong to the Hudson-Eiver group, the 
middle as merging into the Clinton, and being more in conformity 
stratigraphioally with the Oneida conglomerate and Medina sand- 
stones, that is, distinctly transitional or Middle SHurian, Mr. Billings 
having adopted that term in anticipation of Dr. Bigsby. The upper 
section passes into the Upper Silurian ; so that the whole series is 
here exhibited in a very moderate space. Mr. Billings has g^ven 
lists of the fossils found in all these beds ; and Dr. Bigsby'a paper 
will be of great use in comparing them with the hsfs given by the 
United States geologists. The geological reports are concluded by 
a description of many new Canadian fossils by Mr. Billings, in which 
the great number of new species of Crinojds, of Cystidete, and of 
Astmadffi is very remarkable. A new species is added to the gemis 
Bronteua or Brtmtes of Ooldfuss, as also one to the genus Tnarihrui 
ai Greene ; and I may add, that here, as everywhere, the CalymeM 
Blumenbachii appears to link together all the members of the Si' 
lurian, and, in my opinion, did it stand alone, would prove their 
identity as parts of one great natural-history system *, The final 
reports are chemical and mineralogical, by Mr. Hunt, the Chemist 
and Mineralogist of the Canadian Geological Survey. 

In the United States there has been no cessation of that activity 

' * As yet no figures of these fosedla have been pubUahed. 
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which for many years has diBtiugmahed the State and other geologiste. 
The Geological Map of Pennsylvania has been finished in spite of 
many difficulties and the partifi eessation of Government aid, by the 
two brothers Rogers, and was exhibited by Professor H. D. Rogers 
at the late Meeting of the British Association in Ihiblin. The rich 
fossiliferoua deposits of Nebraska, which some yeara ago excited 
BO mnch interest, &om the nnmerous mammalian remains collected 
and afterwards described by Professor Leidy, have been again dili- 
gently investigated by Mr. F. B. Meek and Dr. F. V. Hayden. The 
attention of these able observers was first drawn to this region by 
Professor Hall, and they have been very auccessflil in their re- 
searches. Their great object was to determine a paraUelism of the 
Cretaceous formation of Nebraska with that of other portions of the 
United States' territory, and also to determine the true position of 
the Tertiary formations. 

By the map which accompanies the acconnt of their labours, it 
appears that on the S.E. comer of the Nebraska district Carboniferous 
rocks appear, that they are succeeded by the Cretaceous, and finally 
by tiie Tertiary deposits. Many new fossils are described, but as 
they are not figured, and axe to appear in a report to be published 
by Dr. Warren, I shall merely state the general conclusions at which 
Ik. Hayden and Mr. Meek have arrived from the affirmative evi- 
dence of the fossils present, as well as the negative evidence of the 
fi^ssils absent. 

From the marked typical difference between the organic remains 
of the principal fossiliferous Cretaceous deposits of the south-west 
and those of the Upper Cretaceous beds of Nebraska, Alabama, and 
New .Tersey, differences which cannot be wholly explained by local 
peculiarities, whether zoological or physical, the authors conclude 
that they belonged to different geological horizons, or, in other 
words, lived during different epochs. 

The formations in New Jersey and Alabama are on a parallel with 
the -upper and lower members of the Nebraska section, whilst those 
of Kansas, Arkansas, Texas, and New Mexico are on a parallel with 
the middle and lower portions. The Nebraska section, therefore, 
exhibits the fullest development of the Cretaceous formation in the 
ITnited States. 

In the Tertiary, Mr. Meek and Dr. Hayden come to the conclu- 
MoD that the mammalian fossils formerly ascribed to the Eocene 
must be transferred to the Miocene ; and there is no evidence of the 
existence of any Tertiary deposit in Nebraska older than that for- 
mation. I regret that I cannot devote more space to the works of 
these indefati^ble observers, who have already made known to us 
the existence of a Permian deposit, in addition to the present and 
other works of geological interest. 

Beferring now to another region of the world, I may observe 
that I have heard from our fellow-member Mr. Oldham on his 
voyage back to India, and that he expresses himself with enthusiasm 
as to his hopes of future success, and his fiill confidence in the 
arrangements and the support of the East India Company. J have 
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been &TOured by tJie Directors of that body with tha perusal rf 
many of the geolo^cal papers published under their aneplces ; and I 
oas confidentiy state tbat a judicious selection &om the work per- 
formed, which the recent inatitation of an establishment similar to 
our Uuseum of Practical Geology will hereafter secure, was alone 
wantiog ■■ and I cannot but therefore expreas a hope that, should 
the changes which are now the subject of public conversation and 
disoossion be carried out, care may be taken that the intereate of 
geolc^cal and other sciences will not be overlooked, but that the 
example of activity and jndicious mansgement which the Direct- 
ore are now exhibiting in that directiou may be followed by their 
auccessors*. 

Many of the reciprocal connectiona of the aeveral branches of the 
Hcience are discussed in an ableBeporton the prize for physical sciences 
for 1856, by iTM. Elie de Beaumont, Fleurens, Is. Geofeey Baint- 
Hilaire, Milne-Edwards, and Ad. Brongniart, in which the general 
views of pakeontological science, as now generally entertained, are well 
explained, as well aa the connexion which must exist between the 
organic and physical changes in order to produce one uniform and 
harmonious system. For example, " the study of mountainous 
countries has shown that the presence of fossil bodies on the most 
derated points may be explained by the elevation of those moun- 
taina, in a more simple manner than by the depression of the 
waters of the sea ; and hence has arisen the theory of the successive 
lifting up of mountains, which owes to H. Elie de Beaumont ita 
principal development, but which, whilst it determines, with the 
contained fossils, the successive epochs of formation, does not ex- 
plain the mode of creation, which still is, and probably must ever 
remain, a mystery. The treatise presented for the prize was one by 
the well-known Bronn, who, aided by his long experience, and taking 
advantage of the published labours of other eminent palteontologists, 
submitted classified lists of about 30,000 species of animal and vege- 
table foasUs, distributed amongst 25 or 30 distinct epooha of oreatioa. 
Tliis expression naturally leads to the discussion of the thecvetlc^ 
views connected vrith it, or those views which are taken of the ftiet 
(which cannot bo disputed), that at successive epochs lived diatinot 
and successive forms of organized creatures. The mode, however, in 
.which the changes of oi^;anic beings have been effected is a subject 
of fair speculation." Nor can any diacussion do harm so long as 
disputante will remember that they arc only dealing with a questioB 
of probability, not one of mathematical accuracy. Of the two great 
mo^ of accounting for the succeasive changes in the fauna of the 
world, advocated by thoae who maintain the invariabihty of sptKaeii, 
the one advocated by Agassiz is, that all the organic bi>diee whiek 
existed on the earth at any one epoch were simultuieoiisly destroyed, 
and replaced by a totally different group. The other, advocated by 
Bronn, ia that only a part of the population of the earth, varying in 

• Them ohangee have been carried into effect ; but geologigta will fed at sue 
vtun iixy obwTTs that Bit Prob^ Cautley fau been Bppoial«d * member of 1^ 
Sfm Ceurnnl <d ladis. 
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magnii;ade at difFerent tiniM, vu de«troyed at any oss epoch and 
replaced by a new group, whilit another portioTi contmaed to live 
on in combination with the newly-oreated fonna, The Prenoh Aoa- 
demidanH expreea tbemaelveB adherents of this view of the caae, as 
wall Afl of the further opinion, that the number of wpedea deatroyed 
always oiceada the number of those preserved. As a preliminary, 
the anthora of the report reason against the theory of development, 
admitting, however, that they do not mean to oppose those varistions 
in a speoies whioh might be fairly attriba1«d to variationa In the phy- 
rittd oonditioDs (such even as man hoe effected on domeetio animals), 
bat thoee greater ehangee whioh were once snpposed oapable of pro- 
daoing, Cwhq one set of genera, others widely dietioat in eharaoter and 
tnoffnitude. Bnt iiiii reference to the opinions of LamaTQk seems 
soaroety nsoessary at the present day, whilst it cannot be admitted 
b^ the philosopher, that there is any greater simplicity, as a mode of 
aotimi, in destroying one set of organized beings and ereating anoUiet 
in many respects closely allied to their predeoessors, than in endoW' 
lug all seated organisms with a susceptibility of change nndmr tiie 
raiding infiuenoes of the several physical oondittoQs to which &ey 
may be exposed. At any rate, let ns not ai^e such a qnesdon by 
a^[)calii]g to extravagant examples, but let ua keep within the bonnds 
of reasonable oanse and ^ect — such, indeed, as our anthom have 
admitted in respect to the variations of existing speoies. One great 
truth is admitted by the French academicians, namely, that the 
history of the ancient world Is still incomplete ; and well may this 
be ssoertod, when it is rMnembend that three-fourths of the sorfiuw 
of the globe are ooTMed by water, and ttiat, whilst large portions of 
the tea-bott«m and of the mai^inal sea-zone of ancient epodis have 
been rendered manifest by fbmil remains, the portions ot Arj land 
made known to ne are ctHoparatdvely small. Why, then, should we 
assume that every newly- fiseovered genus or speciee is a new orso- 
tion, and not a colony (according to Sarraode's view) from some 
other region, still submei^d and therefore unknown to us ? It is 
manifest that suoh a question cannot be answered until the whole 
field of anci«it fossil history tias been worked out. And, farthei*, 
who oaa tell how creation was effected ? but if by an act impodng 
laws upon matter, and oolling intj> existence organisms subjsot to 
^e controlling and modi^ring action of physloal droamstsnoes, why 
should not an alteration in these droumstaneee prodnee the same 
(diange in a oreated being, as they would work on the oreatioiis newly 
colled into existence 9 Such a resolt wonld be mort In humony 
ilrilli the notion of oreatlve intelligenoe, than that new speotes or 
new genera should be created by the same intelligence so nearly 
alike those destroyed as to require the utmost skill of the nator^ist 
to disdngoish one &om the other, I cannot, at least, but think 
that we a» very tea stall from the solution of the mnterles «E 
emation, and that we are too prone to separate portions of the sama 
true oiganio whole &om each other, loemg sight of Qie unity and 
hormoiiy of creation whilst seeking to ose the rolios of put agM 
In gaol>^^«al olassifloa^n. 
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Having in my last addrees endeavoored to give & correct Tepre- 
Bentation of the amount and buccosb of the laboura of the many 
eminent men engaged under Sir Roderick Uurchieon in the National 
Geological Survey of Great Britain and Ireland, I shall not now go 
over ttie same ground further than to state, that Mr. W. £aily has 
been attached to the Irish eectioa of the work, and will, under tite 
able BDperintendence of Mr. Jukee, be soon able to place the palaeon- 
tology of Ireland on an equal footing with that of Great Britain : X 
traat he will be appointed paleontologist to Ireland, and have the 
means afforded him to emulate the bright example, and to secure 
the well-merited honoors, of the English paheontologist, Mr. Salter. 

Let me now dose my address with a few general remarks, Hum- 
ming up, as it were, the views I have already expressed ; maintaining 
as I do, that in all branches of geological inquiry there are still many 
important links of evidence deficient. At the same time let me add 
that I coDfflder we are on the right way now to get over all diffi- 
culties, provided we contdnne to adhere to the true prindples of 
inductive science, and abandon the common custom of roshing wildly 
to condnsions upon the most vagoe and insuffident data. The Sev. 
Baden Powell says, in respect to the bearing of sdentific progress 
on theological reasoning — " The unparalleled advances in physical 
sdence which characterize the present age alone suffice to stamp a 
totally different character on the spirit of aU its deductions ; and 
they now are, and will be to a far greater extent, influential on the 
tone of theology. It is now perceived by all inquiring minds, tliat 
the advance of true scientiflc prindples, and the grand inductive cou- 
dusions of universal law and order, are at once the basis of all ra- 
tional theology, and give the death-blow te superstition," And in 
like manner, that every true advance in sdence has a direct tendeni^ 
to make men more scmpnlous and careM in drawing deductions 
from feete observed. 

The actual condition of the earth's crust ; tiie order and manner 
in which the various changes frx>m ite primceval condition have been 
efTeoted ; the real nature of metamorphism, the means by which it 
has been effected, the original and the ultimate condition of the ro*^ 
acted upon ; the nature of creation, the mode of progression and di- 
stribution of organic bodies, — are all subjects which men now think 
itnecessaiyto examine patiently andByBtematically,neith.erjumpng 
rashly at conclusitms, nor ffippantly sneering at those who see tlie 
same objects in a totally different light. We have every reason, 
indeed, to e^>ect to obtain great results, because we are at, last de- 
^termined to follow after truth, whatever may be the path she takea^ 
or the aspect she assumes. 

It is t£is general recognition of the authority of truth which has 
enabled men of sdence te reason fearlessly on many subjecte which 
were considered, not very many years since, proscribed from inquiry, 
and expected te be received and admitted without hesitation and witii- 
out question : the mode of creation was one of these, as it was laid 
down as a rule that the Mosaic account was not only in spirit but in 
Utta- inspired, and that human discoveries were only illusions when 
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apparently in opposition to it, Aa ably pointed out by ProfesBor 
Powell, tho evil was only increased by those who endeavoured to 
escape from the difficulty by putting a coustructiTe meaning upcm 
the words, quite opposite to ttieir literal sense, and then to adjust 
their theories to this new meaning. How different would have been 
the result, and how much bickering would have been avoided, had 
men attended only to the subject before them, and studied Gteology 
for itaelf alone, and not as a supposed corroboration of statements, 
in what could never be considered a lesson in sdence I Well indeed 
may Mr. Powell maintain that proofs of inspiration ought only to be 
looked for in those manifestations of divino wisdom which are to be 
found in the precepts set forth for the moral government of men : to 
expect proofs of inspiration in ottier topics irrelevant to the mwn 
object of prophesying, would result only in fastening upon divine wis- 
dom the ignorance and folly of erring man. I say ttus preparatory 
to making a few brief observations on the recent work of Mr. Gosse, 
entitled " Omphalos, or an attempt to untie the Geological Enot." 
Now, the geological knot appears to me to be the difficulty of ex- 
plaining by what causes, and in what order, have beeu produced the 
various phyacal and oi^anic phsenomena observed in a study of the 
earth's cruat, not in explaining the Mosaic account of Creation. Mr. 
Gosse thinks differently, and imagines that he has discovered a new 
law by which the observed facts of Geology can be put in harmony 
with the account of creation, or, in other words, tiiat eveiything 
connected with the creation of organic life has been the work ^ 
the first six days. This is a bold assumption, and it must be ad- 
mitted that Mr. Gosse haa shown considerable ingenuity in the 
invention of veiy convenient terms, which serve instead of axga- 
ments ; for to those who, adopting his theory, are not possessed of his 
ability, the words prochroniem and prochronic must be of immea- 
surable advantage. But let us inquire into the nature of hia ail- 
ment. Pirst, then, he represents the courac of life as circular or 
cyclical ; but, although such a course is real in resjtect to many mo- 
tions, such as that of the earth round the sun, the horse moving in 
a null, and many others where the motion is necessarily, in accord- 
ance with the laws of motion, either in a circular or in some othei 
re-entering curve (unless, indeed, we may suppose the comets some- 
times to go beyond the limits of attraction, and be finally lost 




in interminable space), in organic life it cannot be said that the 
true representation ia a re-entering drcular or other curve, as deatlt 
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canitot be laid to be tbe b^uming of li£e. The true repieseata- 
tion of ]i£o is rather a succession of open, of, oa I may call them, 
eooentrio cometary cnrres, one springing oat of the other, aa life 
begins, not where life ends, but where it is in highest vigour. 

The phtnt and the animal, even, continne to live long after the 
ner plant or the new animal has commenced its course of life. 
This, however, does not affect Mr. Oosse's argument, if we assume 
that the inquiry is limited to a part only of the curve extending 
from birth to maturity ; for if creation were supposed to commence at 
old age, it would pass below the curve, and would then cease. The 
physiologist, then, having observed that there is a certain oounse 
of operations, of changes, of modiflcationH, or of additions, called 
growth, in the passage from a seed lA a tree, or from as ovum to a 
full-grown animal, most of which leave, marks of their occurrence 
behind them,— is able to deduce, in the spirit of inductive reasoning, 
tiie age, or rather the epoch of existence &om the visible marks of 
growth he finds upon the plant or animal i boldly therefore he says, 
This plant, or this animal, vas 20 or 30 or more years old. But Mr. 
Oosse assumed that he has been deceived, because he knew not that 
this plant or animal had been created only that very morning, and was 
also ignorant of the great law of prochronio existence, which means 
(adopting some more tangible explanation than that of ideal existence) 
that, whilst the Creator whs bringing into existence the plant or animfj 
At any point of thosupjiosedcyolica! curve, the image of all the etagea 
through which all future animals should pass flitted across His mind, 
and were incorporated in the new creation as a prophetic indication 
of what would take piace hereafter. It is evident, however, that 
Ui. Gosso confounds two different things in this idea — namely, the 
laws which regulated creation, and the lawa which regulated the 
progreasion and continuance of life. Plants and animala, for example, 
might have been created, as a statuary forms a statue, not to grow, 
but to continue permanently in one stal« of existence ; but when 
ihe work of creation had ended, the laws of life wore imposed ; eo 
that it is by no means necessary that the newly-oreated plant or 
animal should exhibit the workings of laws only required to bring 
up fliture organisms, bygradual steps, to the same condition which bad 
been arrived at instantaneoufly by Divine will. Neither Mr. Oosse, 
nor any one else, has ever had a glimpse or a revelation of the 
modus irperandi of creation, except in the one instance of the creation 
of Man, which affords no support to the prochronic theory, and 
cannot therefore be justified in assumii^ that it afforded an autici- 
*pation of what would be the product of growth. Indeed, it may 
be well to remind Mr. Oosse that, whilst he is apparently endea- 
vouring to conform to the literal words of Scripture, he is seriously 
departing from the account there given of the first formation of man, 
which represents the created thing as without life, an inanimate 
thing, until the breath of life had been breathed into his nostnls j 
so that blood, and everything, whether fluid or solid, connected with 
organic life, were either created or adapted to the purposes of the new 
•ninutl— «ot found existing, partly in perfsot ocmdition and portly 
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effete er exoremental, as ^if it had previousljr existed, though that 
existence was ideal. 

Admitting then the ingenuity of 'iSr. Ooese's reasoning bo far as he 
restricts himself to animals or plants, the structure, fimotlons, and 
growth of which are experimentally known, and even admitting 
that a work which accumulates so manj' interesting examples may 
have its value in oxcitiug a taste for natural lustoiv, I regret 
that he should have thought it necessary to assist eoologists ovex 
a difficulty which to them has no existence. Eor ^is purpose ha 
hints (for he cannot affirm) that it is possihle that the inorganic 
world may also be subjected to a cyclical course, and that the 
"prochronic" law may be recognized even in the eartii's strata. The 
meaning of this must be, that what appears to the geologist, reason- 
ing trom the analogy of recent causes and effects, a series of success- 
ivdy deposited beds characterized by the reUcs of the organic lifs 
associated with each, was in fact a single creation, and that the 
several layers were so created rather than in one simple mass, in order 
to typify the future formation, by the ordinary processes of nature, of 
other masses — masses which may therefore be studied hereafter by 
the relics of other generations of organic beings with accuracy and 
reason, although all our present studies are mere delusions. The ex- 
• tension of the same reasoning to the fossils, and the suppostion that 
they may typify some future state into which existing animals may 
be intended to pass as the cycle proceeds, is manifestly in opposition 
to Hie very explanation su^ested rather than given of Prochronism : 
for assuredly fossLt bones and fosml teeth, or fossil plants, cannot he 
considered ideal ; and although the author repudiates the old notion 
of huia Natura, it is difficult to conceive what better notion could 
be formed of the numerous organic relics which arc every day being 
discovered, if they are not admitted to have been once living orga- 
nisms rather than mere idealities. I do not dwell on Ur, Qoese'a 
effi>rt to explain away the astronomical &ct of the vast space of tin^ 
which must have elapsed before the Uosaic record of the creation of 
man as proved by the long period required for the passage of light, 
before some of tike fixed stars could have become visible to man, 
namely, that the nndnlation might hare commenced at the eye, and 
proceeded to the star, rather than at the star, and proceeded to the 
eye ; leaving it to astronomers to notice, should they think it deserring 
of their attention. I should not have dwelt so long on this work, h^ 
I not heard an able geologist and scientific man declare that hs 
thought the argument indispntablc ; and therefore I presume that 
he considered the opinions of all living geologists fallacious, founded 
on their mistaking ideal creations, both oiganic and inorganic, for 
real boma ^de plants, animals, vestiges of marine, lacustrine, and 
flnmtile organisms, deposits of de^ seas, volcanic ashes and lavaa 
of all ages. Let us hope at least that no one will again endeaTOOC 
to solve the supposed geological knot, but allow geologists to study 
and understand nature as they find her. 

Another matter which has much engaged attention lately, is tha 
degree of antiquity of mas, as also the qucstioiL irhethet msa va^ 
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created nnlike other animals, as one species only, of was created in 
nmneTous species adapted to the physical conditions of various local- 
ities, sach as we now find tbem. The latter question, is intimately 
connected with the first ; for if we once satiefy ourselves that the 
races of men found in portions of the earth, which during the historic 
period could have had no possible connexion with the seat of the 
leading race of men, must haye been independent creations, there is 
no absurdity in considering that they are remains of the oi^anio 
haman inhabitants of some earher sta^e in the earth's progressive 
change. However, independent of any such speculation, M. Agassiz has 
adduced strong reasons for admitting an original plurality of human 
species, in hia contribution to the work of Nott and Ghddon on " the 
indigenous races of the earth;" and after advocating the judicious 
prindple, " that in the study of the races of man much light might 
he derived from a careM comparison of their peculiar characteristics 
with those of [the lower] animals," he selects the monkeys as bang 
most nearly allied to man, and points out the differences of opinion 
which have exist«d amongst the most able naturalists as to the unity 
or diveraty of (^eies in some of the tribe— as, for example, in the 
orang-outans, those of Borneo, Java, and Sumatra being considered 
liysome eminent naturalists such as Wagner as constituting only one 
species, whereas others, as Professor Owen and the American natu- 
ralist Jeffi^eys Wyman, consider them as constituting three distinct 
species. 

The singular manner in which particular races are localized within 
narrow limits, as if specially adapted to them, is compared with the 
similar adaptation of the races of men to special localities ; and it is 
Tilled that there is equal reason to consider that man has, like the 
monkey tribe, been originally created in varieties or in species, fitted 
for the regions to which they wore to be attached. The philological 
argument for the unity of msJi is also discussed on the same principle 
of comparison with animals, in which a similarity of language, as it 
maybe called, may be traced over the whole world amongst animalfl 
or Irirda of the same &milies. 

These are not flattering, but they are philosophical views of the 
salqect ; and I dwell upon them, not with the desire of enforcing 
any opinion against the conviction of conscientious men of any creed 
or doctrine, hut simply for the purpose of claiming for geologists the 
right of studying the works of nature on scientific principles alone. 
Eren then we must be often obliged to modify our opinions, and to 
give up our most cherished theories ; for it must be recollected tiiat 
our science is even yet in a course of growth, and that the light of each 
new day may enable us to discover new facts and to correct old errors, 
just as the increasing power of the telescope enables the astronomer 
topenetrateintost«llarspaces before veiled from his vision. In truth, 
the age of blind belief has passed from geology* and everythii^ is now 
brought to the test of rigid examination ; for example, how long 
have we now admitted as a demonstrated truth, though at first not 
an undisputed one, that the heat of sprii^, &«., was due to the 
eonununication to them of internal heat, proceeding £rom the still 
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